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PREFACE 


ABOUT THIS MANUAL 


Emulator Processor module and its associated Prototype 
Control Probe. The manual applies to use of this equipment 
in the TEKTRONIX 8550 Microcomputer Development Lab 
or 8540 Integration Unit. 


Throughout this manual, the term “microcomputer develop- 
ment system” (or simply “development system”) refers to 
the TEKTRONIX 8550 Microcomputer Development Lab or 
8540 Integration Unit. 


The TEKTRONIX 68000 Emulator Processor module utilizes 
a Motorola MC68000L microprocessor to perform the emu- 
lation function. All references in this manual to the 68000 
microprocessor pertain to the Motorola MC68000L 
microprocessor, 


MANUAL ORGANIZATION 


This manual is divided into 13 sections: 
Section 1 contains general information about the 
Emulator Processor module and the 
Prototype Control Probe. 


contains information about electrical 
and environmental characteristics. 


Section 2 


Section 3 discusses configuration jumpers and 


their functions. 
Section 4 describes in detail the operation of the 
Emulator Processor module and Proto- 
type Control Probe. 


contains functional check procedures 
for the development system. 


Section 5 


Section 6 contains power 


procedures. 


supply adjustment 


contains Emulator Processor module 
and Prototype Control Probe perfor- 
mance check procedures and diagnostic 
information. 


Section 7 


Section 8 describes general maintenance proced- 


ures. 
Section 9 provides detailed installation procedures 
for the Emulator Processor module and 
the Prototype Control Probe. 


contain technicai reference materiai, 
electrical parts list, schematic diagrams, 
and mechanical parts list with accesso- 
ries information, respectively. 


Sections 10-13 


GENERAL INFORMATION 
Intended Use 


This manual is designed to be used by trained service tech- 
nicians; it is not designed for use as a training guide. The 
intent is to provide a sufficiently detailed theory of operation 
and accompanying reference material to enable a technician 
to locate a problem to a particular component on a circuit 
board. 


Revision History 


As this manual is revised and reprinted, revision history in- 
formation is included on the text and diagrams. Existing 
manuai pages that have been revised, are indicated by a 
REV and date (REV SEP 1982) at the bottom inside corner 
of the page. New pages added to an existing section 
(whether they contain old, new, or revised information) con- 
tain the word “ADD” alongside the revision date (Example: 


ADD SEP 1982). 


Change Information 


Change notices are issued by Tektronix, Inc., to document 
changes to the manual after it has been published. Change 
information is located at the back of this manual, following 
the yellow tab marked “CHANGE INFORMATION & TEST 
EQUIPMENT”. When you receive the manuai, you shouid 
enter any change information into the body of the manual, 
according to the instructions on the change notice. 


Notational Conventions 
Hexadecimal 


All addresses are in hexadecimal notation, unless otherwise 
noted. Where necessary for clarity, hexadecimal numbers 
are defined by an H following the number (i.e., 43ACH). Oth- 
er hexadecimal identifiers, such as the prefix or suffix “hex” 
or subscripts denoting base 16, are not used. 


Preface—68000 E. P. Service 


Schematics 


The schematics included in this manual have been drawn 
with grey overlays to highlight functional blocks of circuitry. 
The text is coordinated with these block overlays. Headings 
in the text indicate the schematic(s) that depict the circuit 
under discussion. The following example illustrates a text 
heading: 


PROGRAM COUNTER REGISTERS <> 


Text Subject 


Schematic 


This example shows that: 


® The subject of the text is the program counter 
registers. 


© These registers appear on schematic 5. 


Signal Lines 


In this manual, signal line names followed by the symbol (L) 
are active in the low state. Lines that are active in the high 
state may have no symbol following their names, or an (H) 
following the name if an ambiguity might exist. For example: 

PPDOUT(L) 

CS16 

}O(H)/M(L) 


DOCUMENTATION OVERVIEW 


Support documentation for TEKTRONIX development sys- 
tems consists of service manuals, installation manuals, and 
user's manuals. To derive the greatest benefit from this 
manual, you should be familiar with your TEKTRONIX devel- 
opment system, as described in the appropriate manuals 
listed here. You should also be familiar with the 68000 
microprocessor, described in The Complete Motorola 
Microprocessor Data Library, published by Motorola, Inc. 


Service Manuals 


Service manuals provide the information necessary to per- 
form system testing, to isolate hardware problems, and to 
repair system components. Service manuals may be pur- 
chased from Tektronix as optional accessories. 


The following manuals provide service information for the 
various host systems that support the 68000 Emulator 
Processor: 


© 8301 
Manual 


Microprocessor Development Unit Service 


® 8540 Integration Unit Service Manual 


Also available are service manuals for Emulator Processor 
modules, for peripheral equipment, and for optional features 
such as the PROM Programmer and the Trigger Trace 
Analyzer. 


Installation Manuals 


Installation manuals or guides tell how to unpack the equip- 
ment, and how to install it and verify its proper operation. 
Installation manuals may be separate manuals, or may be 
provided as supplements to existing publications. Installa- 
tion manuals are provided with the equipment as a standard 
accessory. 


The following installation manuals are available for the 
68000 Emulator Processor and its host systems: 


@e 8500 MDL Series 68000 Emulator Processor and Pro- 
totype Control Probe Installation Service Manual 


® 8550 Microcomputer Development Lab Installation 
Guide 


© 8540 Integration Unit Installation Guide 


The 68000 Emulator Processor and Prototype Control 
Probe Installation Service Manual is provided with the - 
68000 Prototype Control Probe as a standard accessory. 


User’s Manuals 


User's manuals describe procedures required to operate the 
development system and its peripheral devices. User’s man- 
uals are provided as a standard accessory to the product. 


For an overview of your development system and its capa- 
bilities, the following manuals may be of interest: 


® 8550 Microcomputer Development Lab System Users 
Manual (with the 68000 Emulator Processor Specifics 
supplement) 


© 8540 Integration Unit System Users Manual (with the 
68000 Emulator Processor Specifics Supplement) 
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OPERATORS SAFETY SUMMARY 


The general safety information in this part of the summary is 
for both operating and servicing personnel. Specific 
warnings and cautions will be found throughout the manual 
where they apply, but may not appear in this summary. 


TERMS 


in This Manual 


CAUTION statements identify conditions or practices that 
could result in damage to the equipment or other property. 


WARNING statements identify conditions or practices that 
could result in personal injury or loss of life. 


As Marked on Equipment 


CAUTION indicates a personai injury hazard not immediate- 
ly accessible as one reads the marking, or a hazard to prop- 
erty including the equipment itself. 


DANGER indicates a personal injury hazard immediately ac- 
cessible as one reads the marking. 


SYMBOLS 
As Marked on Equipment 


W DANGER high voltage. 
Ss Protective ground (earth) terminal. 


/\ ATTENTION - Refer to manual. 


SAFETY PRECAUTIONS 
Grounding the Product 


This product is grounded through grounding conductors in 
the interconnecting cables. To avoid electrical shock, plug 
the supporting system’s power cord into a properly wired 
receptacle. A protective ground connection by way of the 
grounding conductor in the power cord is essential for safe 
operation. 


Use the Proper Fuse 


To avoid fire hazard, use only the fuse specified in the parts 
list for your product. Be sure the fuse is identical in type, 
voltage rating, and current rating. 


Refer fuse repiacement to qualified service personnei. 


Do Not Operate in Explosive Atmospheres 


To avoid explosion, do not operate this product in an atmo- 
sphere of explosive gases unless it has been specificaily 
certified for such operation. 


Do Not Remove Covers or Panels 


To avoid personal injury, do not remove the product covers 
or panels. Do not operate the product without the covers 
and panels properly installed. 


SERVICING SAFETY SUMMARY 


FOR QUALIFIED SERVICE PERSONNEL ONLY 
(Refer also to the preceding Operators Safety Summary) 


Do Not Service Alone 


Do not perform internal service or adjustment of this prod- 
uct unless another person capable of rendering first aid and 
resuscitation is present. 


Use Care When Servicing 
With Power On 
Dangerous voltages exist at several points in this product. 


To avoid personal injury, do not touch exposed connections 
and components while power is on. 


Disconnect power before removing protective panels, sol- 
dering, or replacing components. 


Power Source 


The system that supports this product is intended to oper- 
ate from a power source that will not apply more than 250 
volts between the supply conductors or between either sup- 
ply conductor and ground. A protective ground by way of 
the grounding conductor in the supporting system's power 
cord is essential for safe operation of this product. 
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Section 1 


GENERAL INFORMATION 


INTRODUCTION 


The 68000 Emulator Processor is a microprocessor design 
aid that emulates a 68000 microprocessor. The 68000 Emu- 
lator Processor is operated in conjunction with the 68000 
Prototype Control Probe and a TEKTRONIX microcomputer 
development system. In this arrangement, the 68000 Emu- 
lator Processor and Prototype Control Probe effectively re- 
place the 68000 microprocessor in a prototype circuit. 


This section contains general information about the 68000 
Emulator Processor and Prototype Control Probe. 


Modes of Operation 


The 68000 Emulator Processor module, with its Prototype 
Control Probe, may be operated in any one of three emula- 
tion modes. The mode is determined and set by the user. 
The emulator is controlled by the System Controller module 
in the microcomputer development system. The three emu- 
lation modes are: 

MODE 0 “System” mode. Mode 0 is used to develop 
software for a prototype 68000 micropro- 
cessor-based circuit. Mode 0 operation uses 
the development system’s program memory, 
I/O facilities, and clock to execute a software 
program. In Emulation Mode 0, the develop- 
ment system acts as an _ independent 
68000-based microcomputer. Prototype cir- 
cuitry is not involved. Figure 1-1(a) illustrates 
Mode 0 operation. 


“Partial emulation’ mode. Mode 1 is used to 
develop the hardware functions of the proto- 
type circuit. The Prototype Control Probe is 
used as the interface between the prototype 
circuit and the Emulator Processor module. 
Clock and control signals for Emulation Mode 
1 are provided by the prototype circuit. 


MODE 1 


Another function available in Emulation Mode 
1 is memory mapping. Execution memory may 
be mapped (in 4 K blocks) into program mem- 
ory or to the user prototype. Figure 1-1(b) il- 
lustrates Mode 1 operation. 


(a) Emulation Mode O 
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Fig. 1-1. Emulation Modes 0, 1, and 2. 
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MODE 2 “Full emulation” mode. Mode 2 is used for the 
final development stages of hardware and 
software integration in the prototype circuit. 
The only difference between Mode 1 and 
Mode 2 operation is that in Mode 2, prototype 
memory is the single source of operation 
code. Program memory cannot be accessed. 
Figure 1-1(c) illustrates Mode 2 operation. 


EMULATOR PROCESSOR 


The 68000 Emulator Processor and Prototype Control 
Probe are illustrated in Fig. 1-2. The Emulator Processor 
consists of: 


¢ Two emulator circuit boards that plug into the Main In- 
terconnect board in the development system main- 
frame. Throughout this manual, these circuit boards are 
referred to as EMU 1 and EMU 2. 


® Two short ribbon cables that interconnect EMU 1 and 
EMU 2. 


The Emulator Processor serves two purposes in the devel- 
opment system. First, the Emulator Processor has the abili- 
ty to run a program written specifically for a 68000 
microprocessor. With the help of other modules in the devel- 
opment system, the Emulator Processor can check the pro- 
gram for run-time errors or program logic errors. Second, 
when the Prototype Control Probe’s 64-pin plug is used, a 
prototype circuit can be debugged and stepped through the 
final stages to design completion. 


The 68000 Emulator Processor emulates the operation of a 
target 68000 microprocessor device that will be used in the 
final version of a prototype system. The Emulator Processor 


raennnde ta enftwara in tha cama wav ac tho tarnaot 
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microprocessor, and also allows software debugging. 


PROTOTYPE CONTROL PROBE 


As illustrated in Fig. 1-2, the 68000 Prototype Control Probe 
consists of: 
® The Cable Termination board that plugs into EMU 1. 


© The Interface Assembly, containing the Buffer, Control, 
Power Supply, and Mobile Microprocessor boards. 
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® Three six-foot ribbon cables that attach the Interface 
Assembly to the Cable Termination board. 


© A 64-pin plug with two 1.5-foot ribbon cables that con- 
nect the Interface Assembly to the prototype circuit's 
68000 microprocessor socket. 


Five strain relief cable clamps are also shipped with the Pro- 
totype Control Probe to replace the original system cable 
clamps. 


The Prototype Control Probe Interface Assembly contains 
the emulating microprocessor device, and thus is required 
for operation in all three emulation modes. In Mode 0 opera- 
tion, the 64-pin plug may be connected to the prototype 
circuit, but will not use or drive any signals to or from the 
prototype. However, in Modes 1 and 2, the Prototype Con- 
trol Probe acts as the interface between the Emulator Pro- 
cessor and the prototype circuit. Therefore, in Modes 1 and 
2, the 64-pin plug must be connected to a prototype circuit. 


Prototype Control Probe LEDs 


Six indicator LEDs are visible on the Prototype Control 
Probe’s Interface Assembly. When the Emulator Processor 
is operating in Emulation Mode 1 or 2, these LEDs indicate 
the following conditions: 


® RESET: the Emulator Processor’s RESET line has 
been driven low. 


® HALT: the Emulator Processor’s HALT line has been 
driven low. 


® DTACK: the 68000 microprocessor has not received a 
UTAUCN (Dala transier AcKnowieage) witnin | Ms OT 
having requested one. This condition is referred to as a 
DTACK Timeout in this manual. 


® BGACK: a Bus Grant Acknowledge has occurred (i.e., 
the 68000 microprocessor has acknowledged a proto- 
type Bus Request). 


e¢ BG: a Bus Grant has occurred (i.e., the 68000 
microprocessor has granted the bus following a Bus 
Request). 


@ Prototype Power: the prototype power supply is 
functioning. 
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Fig. 1-2. 68000 Emulator Processor and Prototype Control Probe. 
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Section 2 


SPECIFICATIONS 


INTRODUCTION 


The eiectricai and environmental characteristics listed here 
are general. For detailed environmental test procedures, in- 
cluding failure criteria, contact your local Tektronix Field Of- 
fice or representative. 


Electrical Characteristics 


Five supply voltages are used by the 68000 Emulator Pro- 
cessor and Prototype Control Probe. Three of these (+5.2 
Vdc, +12 Vdc, and -12 Vdc) are generated by the develop- 
ment system and are taken directly from its Main Intercon- 
nect board. The remaining two supply voltages (+4.9 Vdc 
and +5.2 Probe Vdc) are generated on the Power Supply 
board located in the Interface Assembly. The Emulator Pro- 
cessor and its Prototype Control Probe use the supply voit- 
ages as follows: 


* Emuiator Processor 
+5.2 Vde—Primary supply voitage. 


® Prototype Control Probe 


+5.2 Vdc—Used by the Buffer, Control, and Mobile 
Microprecesscr boards. 


-12 Vdc—Used to power the fan in the Interface As- 
sembly when the Emulator Processor is active. 


+12 Vde—Used by the Power Supply board to gener- 
ate the +4.9 Vde and +5.2 Probe Vdc supply voltages 
when the Emulator Processor is active. 


+4.9 Vdc—Supplies power for the Buffer and Control 
boards. This is a regulated supply and is active only 
when the Emulator Processor is selected (active). 


+5.2 Probe Vdc—Used only by the 64-pin plug when 
the Emulator Processor is selected (active). 


Each of the three supply voltages generated by the develop- 
ment system is protected at the Cable Termination board 
with a 3AG, 250 Voit, 2 Ampere fuse. 


The supply voltages generated on the Power Supply board 
‘ocated in the Interface Assembly are not fused. 
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Table 2-1 
Electrical Characteristics 


Characteristic | Performance Requirements Supplemental information 


Supply Voltages +5.2 Vdc +1%/-2% 

+12 Vdc +5% 

-12 Vdc +5% 

+4.9 Vdc +20 mV 

+5.2 Probe Vdc +50 mV/-.2 V 


Adjustable (See Section 6.) 
Adjustable (See Section 6.) 


Current Emulator not selected 
6.8 A (max) @ +5.2 Vdc 


150 mA (max) @ +12 Vde 


Emulator selected 
6.8 A (max) @ +5.2 Vdc 
1.65 A (max) @ +12 Vdc 
300 mA (max) @ -12 Vdc 
3.4 A (max) @ +4.9 Vdc 
15.3 mA (max) @ +5.2 Probe Vdc 


Environmental Characteristics 


Table 2-2 
Environmental Characteristics 


Characteristic Description 


Air Temperature 


Operating 0°C to + 50°C (+32°F to +122°F) 
Storage -55°C to +75°C (-67°F to + 167°F) 
Humidity 90% relative non-condensing (maximum) 

Altitude 
Operating 4 500 m (15,000 ft) maximum 
Storage 15 000 m (50,000 ft) maximum 
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OPERATING INFORMATION 


INTRODUCTION 


The 68000 Emulator Processor and Prototype Control! 
Probe have user-selectable configuration jumpers. This sec- 
tion describes the functional characteristics for the individual 
jumpers. Only user-selectable jumpers are discussed here. 
All other jumpers are for factory use only and are not 
user-selectable. Section 8 of this manual tells how to disas- 
semble and reassemble the Prototype Control Probe to gain 
access to the jumpers. 


This section also contains a brief description of develop- 
ment system jumpers and straps that directly influence the 
68000 Emulator Processor. 


CONFIGURATION JUMPERS 


The following pages describe each jumper used to select 
specific operations of the 68000 Emulator Processor. All 
jumpers are in their ‘normal’ position (1—2) when shipped 
from the factory. These jumpers affect the operation of all 
three emulation modes unless otherwise indicated within the 
text. Some jumper configurations available may cause the 
system to hang (not respond) and are noted accordingly. 


NOTE 


EMU 1 and EMU 2 must be removed from your micro- 
computer development system, to allow access to 
jumpers located on these boards. Section 9 of this 
manual tells how to remove the circuit boards from 
the development system. 


EMU 7 


EMU 1 of the 68000 Emulator Processor contains one con- 
figuration jumper: P1080. Figure 3-1 shows the location of 
P1080 on EMU 1. 


P1080 determines whether control returns to the develop- 
ment system or remains with the prototype circuit after an 
Emulator Processor halt condition has occurred, that is, 
when a double bus error or double address error has 
occurred. 


Normal! (1-2) When an Emulator Processor halt condi- 
tion occurs, control is returned to the 
development system. 

Option (2-3) When an Emulator Processor halt condi- 


tion occurs during Mode 0 operation, 
control is returned to the development 
system. in Mode 1 or 2 operation, con- 
trol remains in the prototype circuit. 


NOTE 


When P1080 is in its option (2-3) configuration and 
the Emulator Processor is operating in Emulation 
Mode 1 or 2, the system will hang until the prototype 
circuit resets the 68000 microprocessor. (The 68000 
must exit the halt condition.) 


Fig. 3-1. EMU 1 jumper location. 
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Fig. 3-2. EMU 2 jumper location. 


EMU 2 


EMU 2 contains one configuration jumper: J2144. Figure 
3-2 shows the location of J2144 on EMU 2. 


J2144 controls the break cycle of the Emulator Processor 
after the emulator has executed a stop instruction. 

Normal (1-2) When a stop instruction is executed, the 
Cimuiawwi FIOCSSSUI Litans alld telus 
control to the operating system only 
while the emulator is operating in Emu- 
lation Mode 0. 

Option (2-3) When a stop instruction is executed, the 
Emulator Processor breaks regardless 
of the emulation mode, and returns con- 
trol to the operating system. 


NOTE 


If the Emulator Processor is being operated in Emula- 
tion Mode 17 or 2 and J2144 is in its normal (1-2) con- 
figuration, the emulator will appear to hang (not 
respond) when a stop instruction is encountered. To 
return control to the operating system, you must re- 
quest that the Emulator Processor break (for exam- 
ple, by typing CTRL-C) or issue a prototype interrupt. 
For more information on how to request the Emulator 
Processor to break, refer to your System Users Man- 
ual and its 68000 Emulator Specifics supplement. 
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Buffer Board 


The Buffer board contains six configuration jumpers: P1, 
P2, P3, P6, P7, and P8. Figure 3-3 shows the location of 
these jumpers on the Buffer board. To gain access to these 
jumpers, perform steps 1-7 of the Prototype Control Probe 
Disassembly/Assembly procedure located in Section 8 of 
this manual. 


Fi itiseris UF femiUves a Geiay Vetwee#n ine prototype cir- 
cuit’s Data Transfer ACKnowledge (DTACK) and the 68000 
microprocessor while the emulator is operating in Emulation 
Mode 1. 


NOTE 


The configuration of jumper P71 depends on the con- 
figuration of Mobile Microprocessor board jumpers 
J1045 and J2045. For more information, see the dis- 
cussion of the Mobile Microprocessor board jumpers 
later in this section. 


Normal (1-2) The prototype’s DTACK is delayed at 
the rate determined by J1045 and 
J2045. This prevents overdriving the 
Program Memory’s access time. 

Option (2-3) This configuration bypasses J1045 and 


J2045, allowing the prototype to return 
DTACK without delay. 
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Fig. 3-3. Buffer board jumper locations. 


NOTE 


When P17 is in its optional (2-3) configuration, data 
may be invalid or lost if Program Memory is accessed 
beyond its limitations. However, no component dam- 
age will resuit. 


P2 and P3 control prototype bus arbitration during an Emu- 
lator Processor Dump and Restore routine. 


Normal (both The prototype’s Bus Request and Bus 
jumpers 1-2) Grant Acknowledge signals to the 
68000 microprocessor are disabled 
when the Emulator Processor has re- 
turned control to the operating system. 


Option (both The prototype’s Bus Request and Bus 
jumpers 2-3) Grant Acknowledge signals are allowed 
to request and hold the 68000 
microprocessor bus. This is valid even 
while the Emulator Processor has en- 
tered Dump and Restore and has re- 
turned control to the operating system. 


NOTE 


In the optional (2-3) configuration for P2 and P3, the 
emulator may hang (not respond). To return to normal 
operation, you must release the bus (for example, by 
typing CTRL-C). Refer to your System Users Manual 
and its 68000 Emulator Specifics supplement for more 
information on how to release the bus. 


P6 determines when the 68000 microprocessor address 
strobe is driven to the prototype circuit. 


” Normal (i-2) The 68000 microprocessor address 
strobe is driven in all cycles except dur- 
ing an Emulator Processor Dump and 
Restore, or during an interrupt acknowl- 
edge of a non-maskable interrupt (NMI) 
issued by the Emulator Processor. 


Option (2-3) The 68000 microprocessor address 
strobe is driven in all cycles except dur- 
ing an interrupt acknowledge of an NMI 
issued by the Emulator Processor. 


P7 controls how the Emulator Processor reacts to a DTACK 
timeout (no prototype DTACK within 1 ms). This jumper is 
used when any of the following conditions exist: 


© P$8 is in its normal position and no prototype DTACK is 
generated when memory is mapped to the prototype. 


© P$8 is in its optional position and no DTACK is generat- 
ed by the prototype circuitry. 


© The development system is operating in Emulation 
Mode 2 and no prototype DTACK is generated. 


Normal (1-2) The emulator will hang (not respond) un- 
til a DTACK is received from the proto- 
type or a break condition occurs. 
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Option (2-3) The emulator will hang until a DTACK is 
received from the prototype, at which 
time the system will continue normal op- 
eration. A break condition will not clear 
the system. 


P8 controls the internal generation of a Data Transfer AC- 
Knowledge (DTACK) signal by the 68000 Emulator Proces- 
sor while operating in Emulation Mode 1. 


Normal (1-2) 


lf memory is mapped to the develop- 
ment system’s Program Memory, then 
an internal DTACK is generated. If 
memory is mapped to the prototype, 
then DTACK must be generated by the 


prototype circuitry. 


Option (2-3) Internal generation of a DTACK signal is 
not allowed, regardless of mapping. All 
DTACK signals must originate from the 


prototype circuitry. 


NOTE 


When P8 requires a prototype DTACK, the prototype 
circuit must generate a DTACK within 1 ms. If a proto- 
type DTACK is required by P8 but is not generated 
within 1 ms, then a DTACK timeout occurs. For more 
information regarding when a DTACK timeout may 
occur, see the discussion of jumper P7, earlier in this 
section. 


Control Board 


The Interface Control board contains two configuration 
jumpers: J4011 and J6021. Figure 3-4 shows the location of 
these jumpers on the Control board. To gain access to 
these jumpers, perform steps 1-7 of the Prototype Control 
Probe Disassembly/Assembly procedure located in Section 
8 of this manual. 


J4011 controls whether non-maskable interrupts (NMIs) are 
saved during Dump and Restore (D/R) routines. 


Normal (1-2) NMIs are saved during D/R routines 
(such as when the development system 
has control and the emulator is not 
running). 

Option (2-3) NMls are not saved. 


NOTE 


Saved NMis are issued to the 68000 microprocessor 
when the development system relinquishes control 
and the Emulator Processor begins program 
execution. 
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Fig. 3-4. Control board jumper locations. 


J6021 controls whether prototype circuit interrupts (inter- 
rupt levels 1-6) are saved during Dump and Restore (D/R) 
routines. 
Normal (1-2) Prototype circuit interrupts (if held until 
acknowledged) are saved during D/R 
routines (such as when the development 
system has control and the emulator is 
not running). 

Option (2-3) Prototype circuit interrupts are not 
saved. 


NOTE 


Saved interrupts are issued to the 68000 
microprocessor when the development system relin- 
quishes control and the Emulator Processor begins 
program execution. 


Mobile Microprocessor Board 


The Mobile Microprocessor board contains two configura- 
tion jumpers: J1045 and J2045. Figure 3-5 shows the loca- 
tion of these jumpers on the Mobile Microprocessor board. 
To gain access to these jumpers, perform steps 1-9 of the 
Prototype Control Probe Disassembly/Assembly procedure 
located in Section 8 of this manual. 
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J1045 and J2045. In their option positions, these jumpers 
delay assertion of Data Transfer ACKnowledge (DTACK) 
signals to the Emulator Processor, to prevent Program 
Memory from being accessed faster than its limitations will 
allow. Two different DTACK signals may be issued to the 
Emulator Processor: the 68000 microprocessor’s DTACK 
and the prototype’s DTACK. With J1045 and J2045 in their 
‘option’ positions: 

® Assertion of the 68000 microprocessor DTACK signal 

is delayed to the Emulator Processor. 


® Assertion of the prototype’s DTACK signal is delayed 
to the Emulator Processor only when jumper P'1 is in its 
‘normal’ position during Mode 1 emulation. (See the 
discussion of Interface Buffer board jumper P1, earlier 
in this section.) 


The jumper positioning, as shown in Table 3-1, is based on 
which Program Memory configuration is installed in your de- 
velopment system. 


NOTE 


When J1045 and J2045 are in their normal configura- 
tion and Program Memory is accessed beyond its limi- 
tations, data may be invalid or lost. However, no 
component damage will result. 
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Fig. 3-5. Mobile Microprocessor board jumper locations. 


As shown, the Mobile Microprocessor’s jumpers (J1045 and J2045) are in their A1 to A configuration. 
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Table 3-1 
J1045 and J2045 Configurations? 


Jumper Configuration 
Memory Configuration 1045 | J2045 Characteristic 
EE 


32K Program Memory board Ai toA A1toA Normal (no delay) 
64K or 128K Static Program Memory A1toA Normal (no delay) 
board . 


64K or 128K Static Program Memory A1toA A1toA Normal (no delay) 

board and 

Memory Allocation Control 

32K Program Memory board A5 to B A1toA Option (one wait state delay 
and at >6.4 MHz) 

Memory Allocation Control 


& Jumper configurations listed are for <8 MHz operation. 
b Jumper configurations not listed for J1045 and J2045 are for Table 3-2 
future use. Emulator Processor Jumper Default Positions 


© One wait state is equivalent to one extra clock cycle per mem- 
Default 
Positions Board 
al 


ory cycle. 
ee 
1-2 EMU 1 


2 | eMue 


EMULATOR PROCESSOR JUMPER ___ = re eae 
DEFAULT POSITIONS P2 and P3 | Both 1-2 
1-2 
The 68000 Emulator Processor has 12 user-selectable 1-2 
jumpers (discussed in detail, earlier in this section). Table 1-2 


3-2 lists the default position and board location for each of 
these jumpers. 


Jumpers 


P1080 


Control board 
16021 1-2 


J1045 and Both A1-A | Mobile 
J2045 Microprocessor 
board 
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SYSTEM JUMPERS AND STRAPS 


For proper operation with the 68000 Emulator Processor, 
the development system jumpers and straps listed in Tables 
3-3, 3-4, and 3-5 must be in the indicated positions. For 
more information about these jumpers and straps, refer to 
your development system’s installation guide. 


Table 3-3 
32K Program Memory Board 
Normal Operating Configuration 


Jumper/ 


Switch Designation Setting 


Delayed Read Enable strap 


Memory Relocation 
Enable/Disable jumper 


2-3 Disable 
2—3 Disable 


| Low/High Board jumper (1st | 2-3 Low 
i board) 
J6175 | Low/High Board jumper 4-2 High 
| (2nd board, segment 00, if | 
| used) | 
J6175 Low/High Board jumper | 2-3 Low 
(2nd board, segment 01-7F, if | 
used) 
J6179 | System/Program Memory ; 1-2 
jumper Program 
J7174 | Extended Bank Enable | 1-2 Enable 
| jumper 


SW7170 


Extended Memory DIP switch} OFF (all) 
(1st board) 
SW7170 Extended Memory DIP switch; @ 


(2nd board) 


& For the 68000 Emulator Processor, the Extended Memory DIP 
switch, SW7170, selects which 64K page the memory will re- 
spond to. Switches A16—A23 correspond to the 68000 address 
lines, A16—A23. One Program Memory low board must always 
be set for segment 00 operation (all the SW7170 switches to 
the OFF position). 
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Table 3-4 
Emulator Controller Board 
Normal Operating Configuration 
: | | 
Jumper/ 


| Designation | Setting 


Switch 
W1111 | Extended Address Enabie | 1-2 Enable 
strap 
J1183 | Front Panel Hold | 2-3 Disable 
| Enable/Disable jumper —| 
J3073 | Interrupt Direct/Indirect 2-3 Indirect 


jumper 


Immediate Interrupt Option 
strap | 


1-2 Single 


1-2 Int 29 
1-2 Disable 


Forced Jump Option strap 
Forced Jump Option strap 


1-2 SLV 
OPREG 


SVC Detection jumper 


Table 3-5 
64K/128K Static Program Memory 
Normal Operating Configuration 


—_-----—-—____—— 


Jumper/ | | 


Switch Designation Setting 

J7090 | Read Deiay jumper i O Delay 

J7191 System/Program Select | No Strap 
strap | 

J7192 System/Program Select No Strap 
strap 

J7193 System/Program Select No Strap 
strap 

J7194 System/Program Select No Strap 


strap 


Address Select jumpers 


8 Refer to the 64K/128K Static Program Memory Service Manual 
for proper jumper selection. 
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Section 4 


THEORY OF OPERATION 


INTRODUCTION 
This section provides the following information: 


© Information Flow. A general description of information 
flow through the 68000 Emulator Processor. 


© Emulator Processor Overview. A block diagram over- 
view of the Emulator Processor. 


® Circuit Descriptions. A detailed description of the Emu- 
lator Processor and Prototype Control Probe circuitry. 


® Typical Emulation Cycle. An example of a typical emu- 
lation cycle using the command “G 100’. 


INFORMATION FLOW 


The following text describes information flow between the 
68000 Emulator Processor, the development system, and 
the prototype circuit (via the Prototype Control Probe). Fig- 
ure 4-1 illustrates the connections between the Emulator 
Processor and the Prototype Control Probe. Figure 4-2 is a 
simplified block diagram of the Emulator Processor, and fur- 
ther illustrates the information flow. Refer to these illustra- 


tions as you read the following descriptions. 


Refer to Section 9 of this manual for the 68000 Emulator 
Processor and Prototype Control Probe installation 
procedure. 


Edge Connectors P1 


The 68000 Emulator Processor has two circuit boards: 
EMU 1 and EMU 2. Each board has a connector labeled P1 
that plugs into the development system’s motherboard. 
EMU 1 and EMU 2 are functionally one board, and their 
connections to the development system are treated as one 
connection. 


The development system data and address buses, and cer- 
tain control lines, are connected to the Emulator Processor 
at P1. The data and address flow through P1 is 
bidirectional, and buffered in both directions. 


Edge Connector Socket J2 


The receptacle for the Cable Termination board is J2 on 
EMU 1. Data and control flow are bidirectional and buffered 
in both directions. Address flow and buffering are from the 
Prototype Control Probe only. 


P6 and P7 


Connections P6 and P7 are referred to as the Top Plane 
Interconnect Bus. The optional Trigger Trace Analyzer 
(TTA) and Memory Allocation Controller (MAC) boards are 
connected to the Emulator Processor through the Top Plane 
interconnect Bus. Address, data, and control signals flow 
over this bus and are not buffered 
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INTERFACE 
ASSEMBLY 


74 


Power Supply Board | o 
i. ede 

| 

I 

! 


1.5-foot cables 


64-Pin 


Plu 
g hg 
Mobile 
Microprocessor 
Cable 


Termination Board 


6-Foot Cables 


Component Side 
Component Side 


| (3771-3)3770-10 | 


Fig. 4-1. 68000 Emulator Processor interconnections. 
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1/0 and 
SIRAM Access 


i Control j 


Buffer 1 


i 
I 
| 
! 
| 
Hy 


rire sh RC oe 


Cc 


Development System Bus (P1) 


Buffer 3 


AUX 
Control 
EMU 
Control -& 


i 
i 
i 
| 
i 
i 
4 
‘ 
{ 
H 
{ 
i] 
i 
' 
' 
i 
i 
‘i 


| Top Plane Interconnect 
(TTA and MAC) (P6 and P7) 


UMAP/ Shared 
Write Protect my ae Communication 
RAM RAM 
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PY 


Buffer 4 


Restore 
PROM 


Buffer 5 


Prototype Control Probe 
(via Cable Termination Board) (J2) 


Buffer 6 


Control 


Fig. 4-2. 68000 Emulator Processor simplified block diagram. 


Prototype Control Probe 


The 68000 Prototype Control Probe contains address, data, 
and control line buffers, the microprocessor device, and 
driver/receiver devices. A 64-pin plug at the end of the Pro- 


totype Control Probe plugs into the 68000 microprocessor 
socket in the prototype circuit. When the Prototype Control 
Probe is plugged into the prototype circuit, the prototype 
sees the 68000 Emulator Processor as a 68000 
microprocessor device. 
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Mobile Microprocessor Board 


The Mobile Microprocessor board, located in the Prototype 
Control Probe’s Interface Assembly, contains the key ele- 
ment to emulation: a 68000 microprocessor device. The 
microprocessor device communicates with the rest of the 
system by way of edge connector P3. 


EMULATOR PROCESSOR 
OVERVIEW 


The 68000 Emulator Processor is used in the development 
of prototype hardware and software. Interface and multi- 
plexing circuitry connect the 68000 microprocessor device, 
located on the Mobile Microprocessor board, to either the 
development system bus or the Prototype Control Probe. 
Control for the 68000 Emulator Processor is provided by the 
System Processor (2650) located in your development sys- 
tem. For more information about the interaction of the vari- 
ous modules in the development system, refer to your 
development system’s service manual. 


Figure 4-2 is a simplified block diagram of the 68000 Emula- 
tor Processor. Although the Emulator Processor consists of 
two circuit boards (EMU 1 and EMU 2), functionally it is a 
single board. The following pages provide a functional-level 
description of the individual blocks of circuitry shown in Fig. 
4-2. Later in this section, we'll describe the circuitry in more 
detail. 


TAAL! M2...4... Put / A PAL’ 

LW CLAUS FULL (AL) 

The EMU Status Port is read by the development system 
and written to by the Run/Sequence Control logic. The infor- 
mation contained in this port is shown in Fig. 4-3, and is 
concerned with the 68000 microprocessor’s running status. 
The most important function of this port is to inform the 
development system when the 68000 has halted and cannot 
be started by the normal sequence. (The Emulator’s normal 
starting sequence is discussed under the heading “A Typical 
Emulation Cycle,” later in this section.) 


AUX Status Port (8E) 


The AUX Status Port contains information about the run- 
ning status of the 68000 microprocessor (See Fig. 4-4). The 
AUX Status Port is read by the development system and 
written to by the Run/Sequence Control logic. When this 
port is read, its contents are automatically reset. 
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EMU Control Port (AD) 


The EMU Control Port is written to by the the development 
system and read by the Run/Sequence Control logic, dis- 
cussed later in this section. This write/read function pro- 
vides a path through which the development system 
controls the Emulator Processor. As shown in Fig. 4-5, the 
EMU Control Port contains the following information: 


© D1i—RAMEN. This bit is asserted high to enable the 
Emulator Processor’s on-board RAM for development 
system access. 


¢ D2—EMU ACTIVE. This bit is asserted high to activate 
the Emulator Processor. 


® D5, D6é—Emulation Mode. These bits are used to se- 
lect Emulation Mode 0, 1, or 2, as shown in Table 4-1. 


© D7—PROBEPWR. This bit is asserted high when the 
Emulator Processor is selected (activates the Proto- 
type Control Probe’s Power Supply board). 


[p7|p6 [os }04 [03] 02/01 [D9 


HAVE RUN 


CLKFAIL 


EMU RESET REQ 
Not Used 
HALTED 


Not Used 


Fin 4-2 FI! Statue Dart 


WRPROT INT 
INT29 (TTA) 
BKPT1 

BKPT2 
BKPT3 


STOP 


$/CY ACTIVE 


| $$ —$ —___________—. Not Used 


Fig. 4-4. AUX Status Port. 


Not Used 


| Ls RAMEN 
| L_—_____. EMU ACTIVE 
Not Used 


ee PROBEPWR 
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Fig. 4-5. EMU Control Port. 


Table 4-1 
Emulation Mode Encoding 


AUX Control Port (8E) 


The AUX Control Port is essentially an extension of the 
EMU Control Port. As shown in Fig. 4-6, the AUX Control 
Port contains the following information: 


¢ D0—D2—Forced Function Code values. These bits are 
selected, as shown in Table 4-2, to be used by the 
probe during UGET and UPUT operations. This allows 
the prototype to access the separate memory spaces 
of the 68000. 


¢ D38—S/CY EN. This bit is asserted high to single-step 
the 68000. 

® D4—BKPT1 ARMS BKPT2. When this bit is asserted 
high, breakpoint 1 must occur before breakpoint 2 can 
be asserted. 

¢ D6—SVC ENABLE. This bit is asserted high to enable 
the 68000 microprocessor to detect SVCs (service 
Calls). 
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Forced Function 


Code Values 


S/CV EN 
ws wi —i 


i 

| 

H L——___—__§—_——- BK PT1 ARMS BKPT2 
| Not Used 
| 

i 


SVC ENABLE 


LCL  Not Used 
3770-39 


Fig. 4-6. AUX Controi Port. 


Table 4-2 
Forced Function Code Encoding 


Forced Function Codes 


Memory 
Space 
Accessed 


FFC2(D2) | FFC1(D1) 


Supervisor 


H 'H L : Supervisor 
| Code 
H | H | H | Interrupt 
1 Acknowledge 


Command Port 


The development system loads the Command Port with a 
command that tells the 68000 microprocessor to perform 
one subroutine located in the Dump and Restore PROM. 
Figure 4-7 illustrates the contents of the Command Port. 
Table 4-3 lists the Command encoding of bits D1-D5. 
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SLV PAUSE 


COMMAND 


MISSED NMI 


CMD PRESENT 
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Fig. 4-7. Command Port. 


NOTE 


The CMD PRESENT bit (D7) is also written to by the 
68000. After completing execution of a command, the 
68000 clears the CMD PRESENT bit. 


Refer to the circuit description of the Command Port, later in 
this section, for more information. 


Table 4-3 
Command Encoding 


D5 | D4 | D3 | D2 | D1 | Command 


RUNUSER (Return to user 
program) 


Register Dump 


Register Restore 


iiDiitT 
wesw 


Readback check 


Execute from Dump and Re- 
store RAM 


Reserved for future use 


Reserved for future use# 


Reserved for future use 


aX = Don’t care. 


Run/Sequence Control 


The Run/Sequence Control logic is the interpreter between 
the Emulator Processor and the Status Ports (EMU Status 


and AUX Status). Several control lines bring 68000 
microprocessor status information to Run/Sequence Con- 
trol from various parts of the Emulator Processor. The 
Run/Sequence Control circuitry converts the control signals 
into status signais, which are then fed to the Status Ports. 


Run/Sequence Control logic is also the interpreter between 
the Control Ports (EMU Control and AUX Control) and the 
Emulator Processor. Run/Sequence Control receives con- 
trol signals from the Control Ports. Run/Sequence Control 
logic processes these signals into different control signals 
needed to operate the Emulator Processor. The processed 
signals are then driven to the various sections of the Emula- 
tor Processor to provide proper timing and control. 


Run/Sequence Control logic also determines whether the 
Emulator Processor is to execute a user program or a Dump 
and Restore subroutine. 


1/O And RAM Access Control 


The I/O and RAM Access Control logic decodes the devel- 
opment system's address information into control signals 
that allow the development system to access the following: 


® Breakpoint RAM. 

® Shared Communication RAM. 
@ UMAP/Write Protect RAMs. 
© EMU Status Port. 

@ AUX Status Port. 

® EMU Control Port. 

® AUX Control Port. 


RAM 


The 68000 Emulator Processor uses three different blocks 
of RAM: Breakpoint, Shared Communication, and 
UMAP/Write Protect. The I/O and RAM Access Control log- 
ic determine which RAM is accessed by the 2650. The fol- 
lowing paragraphs describe the general nature of these 
RAM. For more information on how the RAMs are accessed 
and utilized, refer to the “Development System/Emulator 
Processor Communication” and “Microprocessor/Emulator 
Processor Communication” discussions, later in this 
section. 


Breakpoint RAM 


The 68000 Emulator Processor cannot use the breakpoint 
circuitry on the development system’s Emulator Controller 
board. Therefore, a RAM-based breakpoint comparator is 
incorporated into the Emulator Processor’s circuitry. This 
breakpoint comparator consists of four 256 x 4-bit RAMs 
located on EMU 2. 


As shown in Table 4-4, a portion of the 2650’s address 


range (8000-83FF) is designated for use by the four Break- 
point RAMs. Table 4-5 lists the addresses used by each 
RAM device. When the 68000 microprocessor is not running 
your programs, the 2650 can program the breakpoint RAMs 
with an address at which a breakpoint (BKPT) or Service 
Cail (SVC) is to occur and the breakpoint type (BKPT 1, 
BKPT 2, or BKPT 3). 


Table 4-4 
Emulator Processor RAM Partitioning 
Be ee 
2650 Address Snace | 68000 Emulator Processor 
Allocation RAM 


8000-82FF Breakpoint RAM 
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The 68000 microprocessor’s address lines and some con- 
trol lines are also divided into four parts, one for each BKPT 
RAM (see Table 4-6). While your programs are running, the 
68000 microprocessor’s address and control lines are pre- 
sented to and monitored by the BKPT RAMs. When an ad- 
dress presented to the BKPT RAMs equals the address 
previously loaded by the 2650, the appropriate BKPT or 
SVC occurs by way of the BKPT RAM data output lines. 
Table 4-7 show the BKPT associated with each data line. 


Table 4-6 
Breakpoint RAM Partitioning 


Breakpoint 
RAM Circuit 


68000 Microprocessor 


2650 Address Address and Control 


Space 


8300-83DF Not Used Number Lines 
83E0-83FF Breakpoint RAM 8000-80FF 
8400-9FFF Not Used@ 8100-81FF 
A000-A7FF | Shared Communication RAM 8200-BOFF | 3080 A23-A16 

a b 
aidan _NOEMeee 83E0-83FF | U3090 | RW, BIW, FC2, FCI, 
CO00—FFFF | UMAP/Write Protect RAM | | and FCO 
4 Contains Breakpoint RAM images. 
> Contains Shared Communication RAM images. 

Table 4-5 


2650 RAM Access Bit Encoding 


2650 Address Lines? 


Aw | ara | aiz | att | ato | ao | Ae | _A7-A0__| Emulator Processor RAM Accessed 


F 
1 fae Sees 
: 

1 0 0 0 0 0 1 

1 | 0 1 0 | O 


po foto fo fo fo | o | + | exernamusosn 


|e | BKPT RAM (U3070) 
| BKPT RAM (U3080) 

BKPT RAM (U3090) 
| Shared Communication RAM 
UMAP/Write Protect RAM (User Code) 
UMAP/Write Protect RAM (User Data) 


UMAP/Write Protect RAM (Supervisor 
' Code) 


| UMAP/Write Protect RAM (Supervisor 
| Data) 


a A “1” indicates that the address line is asserted. A “0” indicates that the address line is deasserted. 


b Binary address that is presented directly to the RAMs. 
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Table 4-7 Shared Communication RAM 


Breakpoint RAM Data Out 
The Shared Communication RAM serves as a buffer memo- 


: | a ry for data transfers between the 2650 and the 68000 

al ei microprocessor. A portion of the 2650’s address space 

(A000-A7FF) and a portion of the 68000 microprocessor’s 

address space (0800-—OFFF) are used to access the Shared 
Communication RAM. 


DO(L) BKPT 1 


Table 4-8 is a memory map of the Shared Communication 
RAM. Refer to Table 4-8 as you read the following 
discussion. 


Table 4-8 
Shared Communication RAM Memory Map 


68000 Microprocessor 


Shared Communication RAM 


2650 Address Space Contents Address Space Registers 
Ye NN ee 

A000-A003 Register Save Area 0800-0803 DO 

A004-A007 0804-0807 . D1 

A008—A00B 0808-—080B D2 

A00C-AOO0F 080C-—080F D3 

A010-A013 0810-0813 D4 

A0Q14-A017 0814-0817 D5 

A018-A01B 0818-081B D6 

A01C-A01F 081C-081F D7 

A020-A023 0920-0823 AO 

A024—A027 0924-0827 Al 

A028-A02B 0928-082B A2 

A02C-A02F 092C-082F A3 

A030-A033 0930-0833 A4 

AN24—AN37 0934-0837 A5 

A038—A03B 0938-—083B A6 

A03C-A03F Supervisor Stack Pointer 083C-083F 

A040-A043 User Stack Pointer 0840-0843 

AO44-AOAE oe44- 08 

A046—A047 PC Next (High) 0846-0847 

A048—A049 PC Next (Low) 0848-0849 

A04A-A04B NMI Missed (Flag) 084A-—084B 

A04C-A04F Prototype Address 084C-084F 

A050-A051 0850-0851 

A052-A053 Byte/Word 0852-0853 

A054—A055 Command Completion Status 0854-0855 


A056-A059 Error Address 0856-0859 
AQ5A—A7F5 Buffer Block 085A~—OFF5 


A7F6—-A7F7 PROM Stack OFF6-OFF7 
A7F8-A7FF interrupt Trapstack OFF8—-OFFF 
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The Shared Communication RAM is used for the following 
major data transfer operations: 


Register Dump. The 68000 microprocessor loads its regis- 
ter values into the Shared Communication RAM’s Register 
Save, Supervisor Stack Pointer, User Stack Pointer, Status 
Register, and PC Next areas. The 2650 then copies these 
registers to AOO0-A049 at the system memory’s RSAVE 
area. The register values are then displayed on your devel- 
opment system terminal. When the command finishes exe- 
cuting, the 68000 loads the Command Completion Status 


area and clears the Command Port. 


Register Restore. The inverse of Register Dump: the 2650 
loads the Shared Communication RAM with register values 
to be used by the 68000. The 68000 copies these values 
into its registers for use when running user programs. When 
the command finishes executing, the 68000 loads the Com- 
mand Completion Status area and clears the Command 
Port. 


UGET. The 68000 transfers a block of data from the proto- 
type memory to the Shared Communication RAM’s Buffer 
Block area. The block of data to be transferred is defined 
within the Shared Communication RAM’s Prototype Ad- 
dress, Byte Count, and Byte/Word areas. The Prototype 
Address area contains the transferring block’s starting ad- 
dress. The Byte Count area contains the number of bytes to 
be transferred. The Byte/Word area determines whether the 
transferring block is byte- or word-oriented. Using these pa- 
rameters, the 2650 then transfers the block of data from the 
Buffer Block area into the development system’s memory. 
When the command finishes executing, the 68000 loads the 
Command Completion Status area and clears the Com- 
mand Port. 


UPUT. The inverse of UGET: a block of memory from the 
development system is transferred to prototype memory. 


Starting the Emulator Processor. The 68000 builds a stack 
in the Shared Communication RAM’s Interrupt Trapstack. 
The Trapstack consists of PC Next and Status Register val- 
ues based on the Supervisor Stack Pointer value. Upon ex- 
ecuting an RTE instruction, the 68000 unstacks from the 
Trapstack and begins executing a user program at the un- 
stacked PC Next with the correct Status Register. For more 
information on starting the Emulator Processor, refer to the 
discussion “A Typical Emulation Cycle,” later in this section. 


Stopping the Emulator Processor. The hardware on the 
Emulator Processor catches the PC Next and Status Regis- 
ter values and loads them into the Shared Communication 
RAM’s Trapstack area. The 68000 microprocessor then 
moves values from the Trapstack area to the PC Next and 
Status Register areas, respectively. The 68000 then loads 
the Command Completion Status area (to indicate that com- 
mand execution has completed) and clears the Command 
Port. 
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UMAP And Write Protect RAM 


The 2650 controls memory mapping between Program 
Memory and prototype memory, through a RAM-based 
map/write protect comparator incorporated into the Emula- 
tor Processor’s circuitry. 


The UMAP/Write Protect comparator consists of eight 4K x 
1-bit RAMs located on EMU 2. Table 4-9 shows how the 
eight RAMs are used. A portion of the 2650’s address 
range, COO0-FFFF, is divided into four parts. Each part is 
designated for use by two of the eight UMAP/Write Protect 
RAMs. When the 68000 microprocessor is not running a 
user program, the 2650 can program the UMAP/Write Pro- 
tect RAMs. 


The UMAP/Write Protect RAMs are programmed and used 
in the same way as the Breakpoint RAMs (discussed earlier 
in this section), except for the use of different parameters. 
The parameters used by the UMAP/Write Protect RAMs are 
listed in Tables 4-10 and 4-11. 


For more information, refer to the circuit description entitled 
‘UMAP/Write Protect RAM’ later in this section. 


Dump and Restore PROM 


The Dump and Restore (D/R) PROM contains 68000 
microprocessor subroutines. When an Emulator Processor 
command is present in the Command Port, the 68000 jumps 
to the address of the appropriate subroutine in the D/R 
PROM. Each subroutine provides the means by which the 
68000 can execute the command contained in the Com- 
mand Port. 


Table 4-9 
UMAP/Write Protect RAM Partitioning 


2650 
Address 
Space 


Memory 
Space 
Accessed 


Circuit 


Numbers RAM Function 


C000- 
CFFF 


User Data Mapping 


Write Protect 
Mapping 


| User Code 


DFFF 


Write Protect 


E000- | Supervisor , U3030 | Mapping 
EFFF Data ! 
| U4030 | Write Protect 


FO00- 
FFFF 


| Supervisor 
Code 


Mapping 


Write Protect 
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Table 4-10 
UMAP/Write Protect RAM Data Out 


Data Lines? Description 


D1 Write Protect | Map to: 
0 Prototype Memory 
0 Program Memory 


Prototype Memory 
Program Memory 


2 A “1” indicates that the data line is asserted. 
A “0” indicates that the data line is deasserted. 


Table 4-11 
Addresses Presented to the UMAP/Write Protect RAMs 


68000 Microprocessor 
Address Lines 


2650 Address Lines 


Al A17 
AO A16 


Emulator Processor Operation 
Support 

The following paragraphs describe the four main operations 
supported by the 68000 Emulator Processor: 


© Communications between the development system and 
the Emulator Processor. 


® Communications between the 68000 microprocessor 
and the Emulator Processor. 


© Communications between the 68000 microprocessor 
and the development system. 


® Communications between the Emulator Processor and 
the Top Plane Interconnect Bus. 
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Development System/Emulator Processor 
Communication 


When the development system communicates with the Em- 
ulator Processor, buffers 1 and 2 (illustrated in Fig. 4-2) are 
switched on. and all other buffers are switched off. This al- 
lows the development system to access the RAMs (via the 
Shared Address bus and Shared Data bus). After the devel- 
opment system has accessed the RAMs, it writes a com- 
mand to the Command Port. Buffers 1 and 2 are switched 
off; buffers 4 and 5 are switched on. This gives control of 
the Emulator Processor’s Shared Address and Shared Data 
Buses to the 68000 microprocessor. 


While the 68000 is communicating with the Emulator Pro- 
cessor, the development system monitors the Status Ports 
and Command Port to see if the 68000 has stopped running 
or finished executing a command. Buffers 3 and 6 are 
switched on; the development system and 68000 monitor 
the Command Port at the same time. This lets the develop- 
ment system know when the 68000 has finished executing 
the command, and also lets the 68000 know when a com- 
mand has been issued by the development system. 


The development system also provides control information 
to the 68000 microprocessor via the Control Ports. 


Microprocessor/Emulator Processor 
Communication 


The development system selects the 68000 via 
Run/Sequence Control. When the 68000 has been instruct- 
ed to run, buffers 3 and 6 are the only buffers switched on. 
The 68000 reads a command from the Command Port via 
buffer 6; the development system monitors the Command 
Furi via Vuiier Oo. Will @ Gormmmiand io execuie (and ine O/R 
PROM providing the instructions), buffers 4 and 5 are 
switched on, qualified by a read or write. This allows the 
68000 to access the RAMs and to read and/or write 
address/data according to the command received. When the 
68000 has completed the instructions necessary to execute 
the command, it writes data to the Command Port, indicat- 
ing that command execution is complete. This allows the 
development system to take control. 


Microprocessor/Development System 
Communication 


The 68000 and the development system communicate with 
each other directly when the Emulator Processor is instruct- 
ed to execute your program. To accomplish this, buffers 1 
and 4 are switched on in the direction of the development 
system, and buffers 2 and 5 are switched on, qualified by a 
read or write. Buffers 3 and 6 are switched off. 


Emulator Processor/Top Plane 
Communication 


The Top Plane Interconnect Bus has access to ail informa- 
tion presented tc the Shared Address, Shared Data, and 
Control lines. 


CIRCUIT DESCRIPTIONS 


The following circuit descriptions are divided into function 
blocks that correspond to the grey-tint overlays on the sche- 
matics. A block diagram of the 68000 Emulator Processor is 
illustrated in Fig. 4-2, earlier in this section. Refer to Fig. 4-2 
and the schematic diagrams as you read the following text. 


Emulator Board 1 (EMU 1) 


Data Buffers 


The Data buffers isolate the System Data Bus and the 
Shared Data Bus. When D TO SD(L) is asserted, System 
Data Bus information (DO(L}-D15(L)) is enabled to the 
Shared Data Bus lines (SDO(L)}-SD15(L)) via U6100 and 
U6120. When SD TO D(L) is asserted, Shared Data Bus 
information is enabled to the System Data Bus lines, via 
U6090 and U6110. 


Address Buffers 


The Address buffers isolate the System Address Bus and 
the Shared Address Bus. U6060 and U6080 are enabled by 
A TO SA(L) low and allow System Address Bus information 
(AO(L)-A15(L)) to the Shared Address Bus lines 
(SAO-SA15(L)). The remaining address buffers (U6050, 
U6070A, U6070B, and U6130) control the information flow 
of the Shared Address Bus to the System Address Bus. 
U6050 and U6070B control address lines 0-11 and are en- 
abled when RUNNING(L) is low (the 68000 microprocessor 
is executing code). U6070A and U6130 contro! address 
lines 12-23 and are enabled by a low output from U5120C. 


Upper Address Enable 


The output of U5120C enables or disables U6070A and 
U6130, which are the buffer devices for SA12(H)}-SA23(H) 
and A12(H)—A23(H). 


When RUNNING(L) is low (68000 is executing a program) 
and MACAVAL(L) is high (the MAC board is not installed or 
not operating), U5120C’s output is low, enabling U6070A 
and U6130. 


When MACAVAL(L) is low, the output of U5120C is high, 
disabling U6070A and U6130. When MACAVAL(L) is as- 
serted, the MAC board is installed in your development sys- 
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tem and is operating. When the MAC board is operating it 
will relocate and drive address lines A12(H}-A23(H). When 
the 68000 is not executing a program (RUNNING(L) high), 
U5120C’s output is also driven high, disabling U6070A and 
U6130. 


internal Address Latches 


The Internal Address Latches consist of U4180, U4190, and 
U4200. Notice that the iatch enabie lines of these devices 
(pin 11) are ali connected to the output of U2180. When J-K 
flip-flop U2180 is low, U4180, U4190, and U4200 are 
latched. When the output of U2180 is high, the Internal Ad- 
dress Latches function as buffers. Refer to Fig. 4-8 for the 
timing required at U2180 to open and close these latches. 


The output enable line of U4200 (pin 1) is always asserted. 
The output enable lines of U4180 and U4190 are only as- 
serted when IA TO SA(L) is low. 


Internal Data Bus Latches 


The Internal Data Bus Latches (U4140 and U4170) latch 
data from the 68000 (IDO(H}-ID15(H)) to the Shared Data 
Bus. 


{1D TO SD(L) and DATA LAT EN(H) determine when the In- 
ternal Data Bus is driven to the Shared Data Bus. ID TO 
SD(L) low enables U4140 and U4170’s output to the Shared 
Data Bus. When DATA LAT EN(H) is deasserted, the Inter- 
nal Data Bus information is latched by U4140 and U4170. 
For information on when ID TO SD(L) and DATA LAT EN(H) 
are asserted or deasserted, refer to the Internal Bus Latch 
Control function block description later in this section. 


68000 Read Buffers 


During the 68000’s read cycles, U4150 and U4160 buffer 
SDO(H)-SD15(H) (from the Shared Data Bus) to 
IDO(H)-ID15(H) (the Internal Data Bus). When SD TO ID(L) 
is low, these buffers are enabled. For more information on 
the SD TO ID(L) signal, see the heading Internal Bus Latch 
Control later in this section. 


internal Bus Latch Control 


There are five internal bus latch control signals generated 
here. Let’s look at the generation and function of each of 
these signals. 


DATA LAT EN(H). The DATA LAT EN(H) signal determines 
whether Internal Data Bus information is latched to the 
Shared Data Bus. DATA LAT EN(H) is asserted via 
U5050D, which is controlled by BB CPUCLK(H) and the S-R 
Latch configuration, (U6040C and U6040D). R is represent- 
ed by pin 9 of U6040C, S by pin 12 of U6040D, and Q by pin 
11 of U6040D. Refer to Fig. 4-9 for R-S Latch configuration 
and DATA LAT EN(H) assertion. 
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BB CPUCLK(L) 


ISLVOPREQ(L) 


Fig. 4-8. Internal Address Latches enable timing. 
1. ISLVOPREQ(L), low, and DS(H), high, set U2180’s output low (latches are closed). . 
2. When DS(H) goes low, the next rising clock edge of BB CPUCLK(L) will reset 2180’s output high (latches are open). 


U6040-9(R) 


DATA LAT EN(H) 


(BB CPUCLK(H)) ee Nuff! Way NH NL 


Fig. 4-9. DATA LAT EN(H) timing. 


ID TO(L)/FROM(H). ID TO(L)/FROM(k) is driven to the Buff- 
er board’s function block, Probe To EMU A/D Buffers (dis- 
cussed later in this section). 


First, let’s look at how ID TO(L)/FROM(k) is driven low to 
indicate that data is enabled to the 68000 microprocessor. 
At U5050A, a read is requested when BB R(H)/W(L) and 
U4050B’s output are both high. U4050B’s output is high 
when UG/UP+RUNNING(H) is deasserted or U5080A’s 
output is low. U5080A’s output is low when the 68000 is 
executing a program (RUNNING(L) low). This program exe- 
cution will not be out of the prototype memory as indicated 
by U4090B’s low output (discussed later in this section un- 
der the heading, Isolation Buffer Control). 
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Now let’s look at how ID TO(L)/FROM(H) is driven high to 
indicate that data is enabled from the 68000 or the proto- 
type circuit. At U5050A a write is requested when BB 
R(H)/W(L) is low or when U4050B’s output is low. For 
U4050B’s output to be low, UG/UP + RUNNING(H) and the 
output of U5080A must be high. U5080A’s output is high 
when memory is mapped to or from the prototype circuit, as 
indicated by a high from U4090B (discussed later in this 
section). 


IA TO SA(L). IA TO SA(L) controls the Internal Address 
Latch’s output-enable lines. 


IA TO SA(L) is asserted when the output of U5030D is low. 
U5030D becomes low when the 68000 microprocessor is 


executing a program (RUNNING(H) high), or U5030A’s out- 
put is high. U5030A’s output is high when ail the following 
signals are iow: 

© UG/UP+RUNNING(H) (from the Buffer board) 

© output of U5120B 


® output of U5060D 


U5120B’s and U5060D’s outputs are low when all the fol- 
lowing signals are deasserted: 


* BA CMD=0(H) (There is no command present.) 

* PROM(L) (The 68000 is not accessing the D/R PROM.) 

® D/R CMDRD(L) (The 68000 is not reading the Com- 
mand Port.) 


ID TO SD(L). ID TO SD(L) is the output-enable signal for the 
Internal Data Bus Latches. When ID TO(L)/FROM(H) is high 
and IA TO SA(L) is low, U5040D asserts ID TO SD(L). 


SD TO ID(L). SD TO !ID(L) is the output-enable signal for the 
68000 Read Buffers. When both ID TO(L)/FROM(H) and IA 
TO SA(L) are low, U5040A drives SD TO !D(L) low. 


Isolation Buffer Control 


Control signals for the Isolation Buffers are generated here. 


When A TO SA(L) is asserted, AO(L)-A15(L) are enabled to 
SA0(H)—-SA15(H). A TO SA(L) is asserted by U5100B when 
there is no command in the Command Port (BA CMD=0(H) 
high) and the 68000 is not executing any programs 


(RUNNING(L) high). 


When D TO SD(L) and SD TO D(L) are asserted, they en- 
able the System Data bus to the Shared Data bus and the 
Shared Data bus to the System Data bus, respectively. 
U4110 and U4120 decode running and read/write status 
lines to assert D TO SD(L) or SD TO D(L). The only other 
signal decoding performed to generate these two data con- 
trol lines is by U4090B and U4090C. U4090B’s high output 
indicates that the Emulator Processor is operating in Mode 
0 (MODE XH) high) or in Mode 1 with memory mapped to 
Program Memory (MODE1(H) asserted and UMAP(H) 
deasserted at U4090C). 


Function Code Buffer 


The Function Code Buffer consists of U2040. U2040 is ai- 
ways enabled via pins 1 and 19. Therefore, BA FCOQ(H)}-BA 
FC2(H) are passed from the Buffer board to EMU 1 and 
EMU 2 (via BC FCO(H)}-BC FC2(H)). 


UMAP Valid Generator 


The UMAP Valid Generator issues UMAP EN(H) to the 
UMAP/Write Protect RAM circuit block, discussed later in 
this section. 
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UMAP EN(H) is asserted to indicate that the UMAP/Write 
Protect RAM outputs are valid. UMAP EN(H) becomes high 
when U6020B is presented with (1) a high from U5100C’s 
output and (2) a positive clock edge from BB CPUCLK(h). 
U5100C’s output is high when the 68000 is executing a pro- 
gram (RUNNING(L) asserted), and a write operation has 
been requested, or when DS(H) is asserted (U3030A’s out- 
put is low). 


NOTE 


During a write DS(H) is asserted late. Therefore, 
U5100C’s output is high only when RUNNING(L) is 
asserted and a write request has been issued. 


UMAP EN(H) is reset low when U5040C’s output is low. 
This low output at U5040C is present when BA R(L)/W(H) is 
low (indicating a read) and IOPREQ(H) is deasserted (indi- 
cating that no operation is requested). 


TTA Strobe Generator 


TOPSTRBDATA(L) is a strobe that is sent to the TTA op- 
tion to strobe in data from the Shared Data Bus. The TTA 
requires that TOPSTRBDATA\(L) be asserted to clock in val- 
id data before the trailing edge of SLVOPREQ(L). Notice 
that TOPSTRBDATA(L) is generated at U4090D using 
SLVOPREQ(L) and BB CLK+25(H). (Refer to foldout sheet 
26, located in the Diagrams section of this manual.) For 
more information on the TTA’s use of TOPSTRBDATA(L), 
refer to the TTA Service Manual. 


System Interface And Control <> 


The System Interface and Control block consists of control 
signals for your development system and TTA option. Be- 
Cause so many of these signals act upon one another, we'll 
look at just a few of the more important signals individually. 
As you read the following signal descriptions, refer to the 
timing diagrams on foldout sheet 26, located in the rear of 
the Diagrams section of this manual. 


WRP(L) is the write pulse signal to the development system. 
This signal is a delayed data strobe from the 68000. The 
delay allows IAQ(H) to be generated, setting up Prograr 
Memory before the write pulse is issued. (The 68000 dces 
not have an AQ signal, so AO is generated by the Emulator 
Processor using the 68000 data strobes.) 


U2030 decodes the data strobes (UDS(L) and LDS(L)) to 
assert WD ACCESS(L), IBYTE(H)/WORD(L), and SWAP(L). 
Notice that if the cycle is a read cycle, then the Emulator 
Processor defaults to a word read (16-bits). This default 
condition allows a longer read access time. (For example, 
during a read, WD ACCESS, IBYTE(H)/WORD(L), and 
SWAP(L) are generated by BB R(H)/W(L) and BA R(L)/W(H), 
not by the data strobes.) 


SLV OPREQ(L) is asserted at U6020A on the first positive 
clock edge of BB CPUCLK(H) after DS(H) has been assert- 
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ed. SLV OPREQ(L) is deasserted on the first positive clock 
edge of BB CLK+25(H) after DS(H) has been deasserted. 
In this way, ISLVOPREQ(L)’s timing to the TTA is assured. 


MODEO Clock 


This circuit block generates 8MHZ and MODEOCLK(H). A 
16 MHz crystal (Y3228) and associated oscillator circuitry 
generate a 16 MHz clock pulse to pin 4 of U2180A. U2180A 
divides the 16 MHz pulse by two, thereby generating 8MHZ. 
The 8MHZ clock signal is qualified at U2060C by MODEO(L) 
low. MODEOCLK(H) is then driven to the Buffer board’s 
Clock Select circuitry. 


Break Interrupt Control 


INTMACHEN(H) enables the Interrupt Machine circuitry, 
which is located on the Control board. Let’s look at when 
INTMACHEN(H) is asserted. 


U4020C, U4050D, and U5030C will drive U2140B’s pin 11 
high at the first Supervisor or User Code memory space 
access after the 68000 starts executing out of Program 
Memory or prototype memory. This is done when BC 
FCO(H) is low, BC FCi(R) is high, and RUNNING(L) is low. 
U2140B is then clocked by the next falling edge of BA 
AS(L), driving pin 9 high (INTMACHEN(H) asserted). This 
assures that at least one instruction has been executed by 
the 68000 before the Emulator Processor issues an inter- 
rupt (via the State Machine circuit on the Control board). 


INTMACHEN(R) is deasserted when U2140B is cleared by 
RUNNING(H) low (indicating that the 68000 has stopped 
executing a program). 


NOTE 


MODEO BKEWN(H) is for factory use only and does not 
effect the operation of the 68000 Emulator Processor. 


RUN Control 


The RUN Control block generates two control signals: SLV 
PAUSE(H) and RUN(L). SLV PAUSE(H) is asserted to the 
Command Port, indicating that the development system is 
accessing the Shared Bus. SLV PAUSE(H) low indicates to 
the Command Port that the 68000 microprocessor can ac- 
cess the Shared Bus. RUN(L) is driven low to the develop- 
ment system to indicate that the 68000 is executing out of 
Program Memory or prototype memory. Because these two 
signals work together, we need to look at how both of them 
are asserted and deasserted. 


U6030B’s clock (pin 12) and pin 9 of U5090C monitor 
SLVPSE(L) from the development system for a high condi- 
tion. When SLVPSE(L) goes high, U5090C deasserts SLV 
PAUSE(H) and clocks U6030B, presenting a low to pin 2 of 
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U3040A. This low at pin 2 of U3040A drives pin 1 of 
U2060B low, thereby asserting RUN(L). Notice that 
RUNNING(L) is presented to pin 13 of U3040A also. 


Before the 68000 actually starts executing a program 
(RUNNING(L) high), it must first execute a RTE instruction. 
Therefore, U6030B ensures that RUN(L) is asserted via 
U3040A before the development system can issue a HALT 
(absence of RUN(L) longer then 26 us after SLVPSE(L) is 
deasserted). 


When RUNNING(L) and RUNNING(H) are asserted, two 
transitions occur to maintain RUN(L)’s low | state. 
RUNNING(H) is presented to U3030, causing U6030B to 
clear. This drives pin 2 of U3040A high, which would 
deassert RUN(L). However, at the same time, RUNNING(L) 
low is presented to pin 13 of U3040A, thus maintaining the 
assertion of RUN(L). 


NOTE 


If CMD PRESENT(L) is deasserted (indicating that 
there is no command in the Command Port) U6030B 
will remain cleared, keeping a high at pin 2 of U3040A. 
Also, because RUNNING(L) cannot be asserted to pin 
13 of U3040A while there is no command, RUN(L) is 
held deasserted. A HALT is issued 26 us after SLV 
PAUSE(H) is deasserted. This indicates a major error, 
and the Command Port (along with the development 
system's access to the Command Port) should be 
checked closely for proper operation. 


Factory Test NMI Control 


This block of circuitry is for factory use only. 


RESET/HALT Control 


U2160A and U2160B hold BRDHALT(L) and RESET(L) low, 
respectively, as long as DLYD ACTIVE(H) is asserted. 


HALTED(H) is asserted by U5090B to indicate that 
BRDHALT(L) is asserted and that DLYD ACTIVE(H) is 
deasserted. 


RESET SEQ EN(h) is asserted when U6030A is clocked by 
DLYD ACTIVE(H)’s rising edge. RESET SEQ EN(H) is 
deasserted when U6030A is cleared by UNSTACKING(L) 
low (indicating that the first program instruction has been 
executed by the 68000 microprocessor). 


User RUN Control 


User RUN Control issues control signals that indicate 
whether the 68000 is executing out of Program Memory or 
prototype memory. The control signals RUNNING(H) and 
RUNNING(L) are referred to in this discussion as RUNNING. 


RUNNING is asserted by 6160D whenever SETRUN(L) is 
low. (For SETRUN(L) information, refer to the Transfer Out 
Of D/R Control discussion later in this section.) RUNNING 
remains asserted until RESET RUN(L) is asserted. 


Let’s look at what conditions will drive U1220B’s output: 


U1220B’s output is high when all three inputs are low, that 
is, when all of the following conditions are true: 


® DLYD ACTIVE(H) is asserted. 


® U5090A’s output is low. This is achieved when RESET 
RUN(L) is deasserted (from the Transfer Into D/R Con- 
trol circuit block, discussed later in this section) or 
IOPREQ(H) is asserted. 


® U1220A’s output is high. This requires that 
CLKFAIL(H) be deasserted and that input pin 11 of 
U1220A be low (see the following note). 


NOTE 


The state of U1220A’s pin 11 depends on the position 
selected for P1080. If P1080 is in its normal (1—2) 
position, HALTED(H) controls the state of pin 11 di- 
rectly. However, if P1080 is in its optional (2—3) posi- 
tion, HALTED(H) will control the state of U1220A’s pin 
11 only during Mode 0 operation (MODEO(L) low). In 
Mode 7 or 2 (MODEO(L) high), U2060B is disabled, 
and RP6182-10 holds pin 11 low regardless of 
HALTED(H)'s state. 


U1220B’s output is iow when any of its three inputs are high 
(indicating that the Emulator Processor has stopped execut- 
ing a program). U1220B’s inputs are high (and its output is 
therefore low) when any of the following conditions are true: 


® DLYD ACTIVE(H) is deasserted. 


© U5090A’s output is high. This is true when RESET 
RUN(L) is asserted and IOPREQ(H) is deasserted. 


® U1220A’s output is low. This requires that CLKFAIL(H) 
be asserted, or that input pin 11 of U1220A be high 
(see the previous note). 


F.P. HOLD Interface > 


This circuit is for factory use only. 


AUTO Vector Request 


An auto vector is requested of the 68000 via the assertion 
of VPA(L). When BC AS(L) is asserted and BKINTA(L) is 
asserted (indicating that the Emulator Processor has issued 
and acknowledged a break interrupt), U5090D asserts 
VPA(L). 
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D/R PROM 


The two Dump/Restore PROM devices are enabled when 
BA R(H)/W(L) is high and the output of U3090A is high (out- 
put signal PROM(L) is asserted). 


Internal Address lines !A1(H)-IA10(H) are presented to the 
D/R PROM devices from the 68000 microprocessor. 
IDO(H)-ID15(H) are the lines used to carry D/R instruction 
code to the 68000. For more information about the D/R 
PROM, refer to the Dump And Restore PROM discussion, 
earlier in this section. 


UGET/UPUT Decode 


UGET(H) and UPUT(H) indicate that the D/R PROM is issu- 
ing UGET or UPUT instruction code, respectively, to the 
68000. Let's look at the process involved to assert UGET(H) 
or UPUT(H). 


U5170 is enabled for operation in the same way as the D/R 
PROM devices (discussed earlier in this section). The enable 
occurs when BA R(H)/W(L) is asserted and the output of 
U3090A is high. U3090A’s output is high when all of the 
following are true: 


© UG/UP+RUNNING(H) is asserted. 

® 1A11(H) and 1A12(H) are deasserted (see Table 4-12). 
© D/R EN(L) is asserted. 

* BC AS(L) is asserted. 


While U5170 is enabled, it monitors the same Internal Ad- 
dress lines as do the D/R PROM devices. When these ad- 
dress lines are equal to the address of a UGET or UPUT 
routine, U5170’s pin 9 or 10 is driven low (indicating that a 
UGET or UPUT routine is being executed by the 68000). Pin 
11 of U5170 is low when the Internal Address lines are 
equal to any D/R routine except UGET or UPUT. These 
three output lines are driven to U6170. 


BC AS(L)’s rising edge clocks U6170’s inputs to S-R Latch 
U6160. asserting UGET(H) during a UGET operation and 
UPUT(H) during a UPUT operation. (Both UGET(H) and 
UPUT(H) are reset low when neither operation occurs.) Note 
that U6170 is cleared (all outputs high) when DLYD 
ACTIVE(H) is deasserted. 
Table 4-12 
68000 Memory Address Map 


Memory 
1A12(H) | 1A11(H) Addressed 
a a SS 
L es D/R PROM 
X H Shared RAM@4 


4X = Don’t care. 
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Transfer Out Of D/R Control 


The main function of the Transfer Out of D/R Control circuit- 
ry is to assert SETRUN(L) when the 68000 has completed 
executing the RUNUSER set of instructions from the D/R 
PROM (that is, when the RTE instruction is issued). 
SETRUN(L) low is used to assert RUNNING(H) in the User 
RUN Control circuit block. 


When the RTE instruction is issued, END D/R(L) is asserted 
by U5170’s Q4 output. END D/R(L) low is presented to 
U6170F. 


U6170F is the first of five D-type flip-flops that are config- 
ured as a Stack register. The stack register is clocked by BC 
AS(L), and delays the assertion of SETRUN(L) until the 
Trapstack in the Shared RAM is unstacked to the 68000. 
Each of the following steps represent one rising edge of BC 
AS(L): 


1. With END D/R(L) asserted, U6170D is clocked, forcing 
Q0 high. (A NOP is pre-fetched from the D/R PROM.) 


2. U2220C clocks the high, presented by U6170D, chang- 
ing Q1 to a high. This asserts STUSREGPUL(L), indi- 
cating that the Status Register in the Shared 
Communication RAM is being accessed. Also, 
UNSTACKING(L) is asserted via U1220C. (The 68000 
unstacks the Status Register.) 


3. U2220D clocks a high to Q2, maintaining the assertion 
of UNSTACKING(L). Due to this clocking though, 
STUSREGPUL(L) is deasserted. (The 68000 unstacks 
PC Low.) 


4, U2220A clocks a high to U2220B, also maintaining 
UNSTACKING(L) low. (The 68000 unstacks PC High.) 


5. U2220B is clocked by BC AS(L)’s rising edge, driving a 
low to vin 1 of U5120A. When IOPREQ(H) is 
deasserted at pin 2 of U5120A, SETRUN(L) is assert- 
ed. (The RTE routine (unstacking the Trapstack) is 
complete, with the 68000 ready to read an instruction 
at the new PC and assert RUNNING.) 


Transfer Into D/R Control 


The main function of the Transfer Into D/R Control circuitry 
is to catch the stacking operations performed by the 68000 
in response to an Emulator Processor level 7 interrupt 
(NMI). 


NOTE 


Recall that RESET RUN(L) low  deasserts 
RUNNING(H) in the User RUN Control circuit block. 


To allow the Shared RAM Trapstack Area time to catch the 
stacking operations, this circuit contains a stack register 
(U4220) that functions in much the same way as the stack 
register discussed in the Transfer Out Of D/R Control. The 
main difference is that RESET MRUN(L) deasserts 
RUNNING(H) first and then enables the D/R PROM. 
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To start the D/R enable sequence, stack register U4220 is 
presented a high at D1 and clocked by BC AS(L). The high 
at D1 is provided by U4050C when PODBKINTA(L) is as- 
serted from the Control board. U3020’s output to U4050C is 
the same as PODBKINTA(L) and is of no concern here un- 
less the device is faulty (U3020 is for factory use). 


With 4220’s D1 high, pin 11 of U4220 goes low at the next 
clock pulse, asserting RESET RUN(L). Pin 10 of U4220. 
goes high causing the stack register to step with each clock 
pulse from BC AS(L) until Q3 goes high, asserting D/R 
EN(L) via U3050B. U4220 is cleared when UNSTACKING(L) 
is asserted at the end of the D/R PROM access. 


Notice that U3050B also asserts D/R EN(L) when RESET 
SEQ EN(H) is asserted from the RESET/HALT Control func- 
tion block, discussed earlier in this section. 


Shared RAM 


The Shared RAM circuitry consists of Shared Communica- 
tion RAM devices (U5190, U5200, U5220, and U5210) and 
Shared RAM buffers (U6200, U6210, and U6220). First, 
let’s look at the Shared RAM buffers. 


The direction control input (pin 1) of these buffers is tied to 
SHARED R(H)/W(L). While SHARED R(H)/W(L) is high, the 
buffers, when enabled, read D/R Data lines to the Shared 
Data lines. While SHARED R(H)/W(L) is low, the buffers, 
when enabled, write the Shared Data lines to the D/R Data 
lines. Each of these buffers is enabled differently, depending 
on whether the 68000 or the development system’s 2650 is 
accessing the Shared Communication RAM. The buffers are 
enabled as follows: 


U6220 _—siis enabled when either the 68000 or the 2650 
access the Shared RAM (LCS/L) asserted). 

U6210 is enabled when the 2650 accesses the Shared 
RAM (2650 HCS(L) asserted). 

U6200 is enabled when the 68000 accesses the Shared 


RAM (68000 HCS(L) asserted). 


Now let’s look at the Shared RAM devices. These RAM 
devices are all write-enabled at pin 10 by SHARED 
R(H)/W(L) low. Note that the Shared RAM can be written to 
by either the 68000 or the 2650. The chip-select signals 
(HCS(L) and LCS(L)) are provided by the Shared RAM Se- 
lect function block. HCS(L) low selects U5190 and U5200 
(high-order data bits) and LCS(L) low selects U5220 and 
U5210 (low-order data bits). 


Shared RAM Select 


The Shared RAM pair is selected by HCS(L) and LCS(L). 
Also, 68000 HCS is generated to enable Shared RAM buff- 
er, U6200. The way in which these chip-select signals are 
generated depends on whether the 68000 or the 2650 is 
accessing Shared RAM. Let’s examine both possibilities. 


2650 Access. U4080B or U4080C are presented with 2650 
LCS(L) or 2650 HCS(L), respectively. As explained later, un- 
der the heading EMU RAM Access Decode, only one of 
these signals can be present at a time. 


LCS(L) is driven low when 2650 LCS(L) is asserted. While 
LCS(L) is low, Shared RAM pair U5220 and U5210 are se- 
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lected, along with buffer U6220. This gives the 2650 access 
to the low-order data bits. 


HCS(L) functions similarly to LCS(L), except that HCS(L) 
enables U5190 and U5200, giving the 2650 access to the 
high-order data bits. Note that buffer U6210 is enabled by 
2650 HCS(L) low. 

68000 Access. U4080B and U4080C are presented with 
68000 LCS(L) and 68000 HCS(L), respectively. These sig- 
nals are asserted via U4010D and U4010A. 


When U5010C’s output is high, U4010D and U4010A are 
ready to assert 68000 LCS(L) and 68000 HCS(L) waiting 
only for BA LDS(H) and/or BA UDS(H) to be asserted. No- 
tice that when U5010C’s output is high, the 68000 has ac- 
cess to the Shared RAM and that BA LDS(H) and BA 
UDS(H) indicate whether the access is to the low-order bits, 
high-order bits, or both. 


U5010C is driven high when any one of the following condi- 
tions are true: 


¢@ U5010A’s inputs are all high (driving the out low). This 
indicates that the Trapstack is to be stacked by the 
68000. 


¢ UNSTACKING(L) is asserted, indicating that the 68000 
is unstacking from the Trapstack. 


® U3060C’s inputs are all high (driving the output low). 
This indicates that the 68000 is accessing the Shared 
RAM, due to D/R PROM instructions. 


D/R Interrupt Trapstack Control 


U6190 and U6040A assure that only the Trapstack portion 
of Shared RAM is accessed during stacking or unstacking 
operations. 


Asynchronous Break Control 


U3010C and U6160B decode BKSTOP(L), BKINTA(H), and 
DLYD ACTIVE(L) to asynchronously interrupt the 68000 by 
deasserting ASYNCBK(L). ASYNCBK(L) low is driven to the 
Control board when the 68000 executes a STOP instruction 
(BKSTOP(L) asserted). ASYNCBK(L) is reset high when 
BKINTA(H) and DLYD ACTIVE(L) are high, indicating an in- 
terrupt acknowledge. 


MAC Board Address Generator 


The MAC Board Address Generator issues A24(H) and 
A25(H) to the Memory Allocation Controller (MAC) in your 
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development system. These two address lines indicate 
which memory space the 68000 is accessing. Table 4-13 
lists the decoding of these address lines. The exclusive-OR 
gate U4040A ensures that BC FC1 and BC FC2 indicate a 
valid memory space and not one of the unused spaces 
shown back in Table 4-2. 


Table 4-13 
MAC Board Relocation Decode 


| Memory Space 


| A25(H) 


A24(H) | Allocated 


User Data 


User Code 


Supervisor Data 


H H | Supervisor Code 


Command Port <> 


The Command Port Latch U2080 is accessed for a read or 
write by either the development system or the 68000 
microprocessor. 


U2080 is written to via the Shared Data Bus, 
$D1(H)-SD7(H). While DLYD ACTIVE(H) is asserted, the 
data written to U2080 is iatched to the Q outputs upon a 
high at pin 11. Notice that when pin 11 is low, the Shared 
Data lines can change without effecting the Q output lines. 


U2050 is an inverting buffer used when the development 
system reads the Command Port (via DO(L)-D7(L)). U2050 
is enabled by 8F RD(L) low from the 2650 I/O Access De- 
code circuit located on EMU 2. 


When D/R CMDRD(L) is low, U2090 is enabled for the 
68000 to read the Command Port via !DQ(H)~ID7(H). 


U3060A and U6010A detect missed NMIs. When an NMI is 
detected by U3060A and issued to U6010A, UG6G010A as- 
serts NMI MISSED(H) to the Command Port Buffers. After 
one of these buffers is read and acknowledged, the Com- 
mand Port (U2080) is written to, asserting MISSED NMI(H). 
MISSED NMI(H) high then clears U6010A, and the NMi 
MISSED(H) signal is deasserted. 


Command Port R/W Control 


This circuit determines whether the Commana Port is to be 
accessed by the development system or the 68000 for a 
read or write operation. 


Let’s look at how the 68000 accesses the Command Port. 
When 3080B’s inputs are all low, its output is driven high, 
indicating that the 68000 is not executing a program or per- 
forming a UGET or UPUT operation and is requesting a 
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Command Port access (via 1A11(H) and 1!A12(H)). U3080B’s 
high output is ANDed with BB R(H)/W(L) at U5100A to gen- 
erate D/R CMDRD(L). The assertion of D/R CMDRD(L) to 
U2090 enables a 68000 read of the Command Port. 
U3080B’s high output is also ANDed with BA R(L)/W(H) and 
CMD=0O(L) at U3040C. When U3040C’s inputs are all high, 
it outputs a high to U3010A, which clocks the Command 
Port U2080 for a 68000 write. 


A development system write to the Command Port is issued 
by U3010D and U3010A when 8F WR(L) (from the 2650 I/O 
Access Decode function block) and CMD=O(L) are 
asserted. 


CMD=O(L) low is issued by U3080A and U4020A when 
CMD PRESENT(H) and NMI MISSED(H) are deasserted 
and D/R EN(L) is asserted from the Transfer Into D/R Con- 
trol circuit, discussed earlier in this section. 


Emulator Board 2 (EMU 2) 


2650 I/O Access Decode 


The development system’s address lines AO—A7 are decod- 
ed to produce the port access control signals shown in Ta- 
ble 4-14. These port control signals are qualified by 
OPREQ(L), MSTRRUN(L), M(L)/IO(H), DLYD ACTIVE(H), 
and R(H)/W(L). 


Address lines AO—A7 represent the binary equivalent of the 


port that is to be addressed, and are qualified by a read or 


write operation (see Table 4-15). 


EMU RAM Access Decode 40> 


ww 
The Emulator Processor’s three RAMs _ (Breakpoint, 
UMAP/Write Protect, and Shared Communication) each 
have their own read/write control signals. The EMU RAM 
Access Decode circuit decodes the development system’s 
control and address lines, to generate these read/write 
signals. 


Table 4-14 
Emulator Processor Port Access Control Signals 


Control Signals State | Port Accessed 


nas 
ADREAD(L) Low EMU Status Port (OAD) 
ADWRITE(L) Low EMU Control Port 


(OAD) 

AUX Status Port (08E) 
AUX Control Port (08E) 
Command Port (08F) 


8E RD(H) High 
8E WR(L) ow 
8F RD(H) High 
8F WR(L) Low 


This logic also generates 2650 RAMAC(h) and RAMINH(L), 
which enable the Emulator Processor’s RAM and disable 
the Program Memory in your development system. Lets 
look at these two memory control signals first. 


RAMINH(L) becomes low whenever any one of the following 
conditions exist: 


@ 2650 RAMAC(H) becomes asserted. 2650 RAMAC(H) 
is asserted when U4150A’s output is low. 


® The 68000 microprocessor is running while the emula- 
tor is in Emulation Mode 2. 


¢ The 68000 microprocessor is running while the emula- 
tor is in Emulation Mode 1 and memory is mapped to 
the prototype circuit. 


Now let’s look at the Emulator Processor RAM read/write 
control signals. To qualify the individual RAM read/write 
lines, U3110B is presented with OPREQ(L) low from the 
development system when all the address and control lines 
used to generate 2650 RAMAC(H) are valid. While 
U3110B’s output is low, the individual RAM control lines 
output from this block are selected, as described in the fol- 
lowing paragraphs. 


The 2650 LCS(L) and 2650 HCS(L) signals are selected by 
SAO(H) via U3100D and U3100A, respectively. U5160A’'s 
high output indicates that the Shared Communication RAM 
is to be accessed. 


_ Table 4-15 
Emulator Processor Port Address 


Address Lines 


Port 
Address 


Port Accessed 
EMU Status Port 
EMU Control Port 


EMU Control Port 
| AUX Control Port 


Command Port 


MHotirtincre 


The Breakpoint RAM'’s read and write signals are selected 
by SA13(H) and SA14(H) at U5160B. BKPT RD(L) is select- 
ed when U5160B’s output is high and the development sys- 
tem requests a read (BA SYS R(H)/W(L) is high). 
BKPTWO(L)}-BKPTW3(L) are selected by SA8(H) and 
SA9(H) (see Table 4-16) when U4100D’s output is low. 
U4100D's output becomes iow by way of a write (SYS 
R(H)/W(L) low) and a write pulse (WRP(L) low) from the de- 
velopment system, plus U5160B’s high output. 


MAPRAMRD(L) or MAPRAMWR(L) is selected when a 
UMAP/Write Protect RAM access has been requested 
(U5040C’s output is iow). MAPRAMRD(L) is asserted when 
the development system requests a read (BA SYS 
R(H)/W(L) high). MAPRAMWR((L) is selected when U5120B 
receives two low inputs. 


SHARED R(H)/W(L) is equal to the 68000’s read/write sig- 
nal BB R(H)/W(L) when CMD =0(H) is low. CMD =0(H) low 
indicates a command is present for the 68000 
microprocessor to execute. SHARED R(H)/W(L) is equal to 
the development system’s read/write signai SYS R(H)/W(L) 
when CMD=0(H) is high. U2080B will output a low for a 
write cycle when pins 1 and 13 are low, or pin 1 is high and 
pin 14 is low. A read will be output by U2080B when pin 1 is 
low and pin 13 is high, or pins 1 and 14 are high. 


Table 4-16 
Breakpoint RAM Write Decode 


SA9(H) | Signal Asserted 


BKPTWO(L) 
BKPTW1(L) 
BKPTW2(L) 
BKPTW3(L) 


L 
H 
L 
H 


STOP Instruction Decode 


The stop instruction signal STOP(L) causes the 68000 to 
stop (no Address Strobes) until an interrupt occurs. 


To assert STOP(L) to the AUX Status Port (U2060, center 
page), U1120C looks for BC AS(L) to be absent for 100 us 
while the Emulator Processor is not RESET, HALTED, or 
bus-requested (BG(L) or BGACK(L)). This 100 us delay is 
derived by the clocking of U2140A, U2140B, and U2130B. If 
U1120C’s output is not driven high to reset the clocking 
sequence, then U2120B is clocked, asserting STOP(L). 
When BKCOND(H) is asserted, U3150E is clocked, setting 
BKSTOP(L) low. At the next address strobe this whole 
block is reset to start clocking all over again. 
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NOTE 


The Address Strobe (BC AS(L}) is also absent while 
the 68000 is executing D/R PROM instructions, and 
the longest instruction that may be executed 
(Multiply/Divide at 2 MHz) can take as long as 100 us. 
Therefore, the 100 us delay is needed to limit confu- 
sion between a stop instruction and D/R PROM in- 
struction execution. 


Emulator Break Generator 


U2050 decodes any break condition that occurs, and as- 


serts BKCOND(H). BKCOND(H) is presented to the AUX 
Status Port. 


TTA Break Decode 


When the TTA option requests a break (DBG INT29(L) low), 
U2150A latches the INT29 to the AUX Status Port. 


Jump Acknowledge Generator 


U5030 and U5130A ensure that a JMPACK(L) low will be 
clocked back to the development system if a Jump Com- 
mand is issued by the development system (JMPCMD(H) 
high) while the Emulator Processor is active (DLYD 
ACTIVE(H) high). 


Write Protect Interrupt Generator 


U1130B iatches a write protect vioiation from U1140B to 
create the write protect interrupt signal, WRPROT INT(L). 


Auxiliary Status Latch 


U2060 latches the AUX Status Port’s contents until the in- 
formation is read by the development system. Reading the 
AUX Status Port resets (clears) all break conditions con- 
tained within the port. 


U2150B clocks the HAVERUN(H) signal to the EMU Status 
Port. 


BKPT RAM Multiplexers 


The BKPT RAM Multiplexer block contains the Breakpoint 
RAM multiplexers, U2030 and U1070, which are used by 
the UMAP/Write Protect RAM. These multiplexers deter- 
mine whether the development system address lines AO-A7 
or the 68000 microprocessor address lines PAO-PA23 are 
to be presented to the Breakpoint RAM devices. Both sets 
of address lines are presented to the multiplexers by way of 
the Shared Address Bus. 
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The control signal CMD=0(H) selects either the “A” bank or 
the “B” bank of shared address lines. When CMD=0(H) is 
asserted, the “A” bank is selected and the development sys- 
tem’s address information is presented to the Breakpoint 
RAM. When CMD=0(h) is deasserted, the “B” bank is se- 
lected, and the 68000’s address information is presented to 
the Breakpoint RAM. 


Breakpoint RAM 


The Breakpoint RAM devices (U3050, U3070, U3080, and 
U3090) may be written to or read by the development 
system. 


The development system writes breakpoint data information 
to each RAM device (one at a_ time), using 
BKPTWO(L)-BKPTW3(L) as write-enable signals. The de- 
velopment system, via the BKPT RAM Multiplexers, always 
presents AO-A7 to these RAM devices. 


When BKPT RD(L) is asserted, the development system is 
requesting to read the existing data in the BKPT RAM. 
Therefore, U4070 and U4090 are enabled and the data read 
on SDO(H)-SD3(H) is qualified by SA8(H) and SA9(H), as 
shown in Tabie 4-17. 


After the development system has loaded the BKPT RAM, 
the 68000 address lines are presented to the BKPT RAM 
(via the BKPT RAM Multiplexers). The 68000 address lines 
are monitored for a True condition (address being monitored 
equals address previously loaded by the development sys- 
tem), at which time the data information is driven to the 
BKPT1/0(L)-BKPT3/3(L) and SVCO(L)-SVC3(L) buses. 


UMAP/Write Protect RAM 


The UMAP/Write Protect RAM consists of UMAP RAM de- 
vices (U3010, U3020, U3030, and U3040) and Write Protect 
RAM devices (U4010, U4020, U4030, and U4040). 


MAO(H)—MA11(H) represent either development system ad- 
dress lines or 68000 microprocessor address lines. Notice 
that multiplexer U2070 controls MA8(H}-MA11(H) in the 
same way that MAOQ(H)}-MA7(H) are controlled by the 
Breakpoint RAM Multiplexers. 


The UMAP RAM and Write Protect RAM are selected in 
pairs. For example, pins 10 of U3040 and U4040 are select- 
ed at the same time. U3040 and U4040 address the Super- 
visor Code memory space. U3030 and U4030 address 
Supervisor Data, U3020 and 4020 address User Code, and 
U3010 and U4010 address User Data. 


The RAM pair selection is decoded by U2080A and 
U4050A. U2080A uses CMD=0(H) to select either SA12(H) 
and SA13(H), or BC FCi(H) and BC FC2(H). When 
CMD=0(H) is high, the development system has control of 
the bus, using SA12(H) and SA13(H). When CMD=0(H) is 
low, the 68000 is running, and BC FC1(H) and BC FC2(H) 
are being used. For decoding of RAM pair selection, see 
Table 4-18. 


The UMAP/Write Protect RAM devices are write-enabled at 
pin 8 when MAPRAMWR(L) from the 2650 RAM Access 
Decode function block is asserted. This allows SDO(H) and 
SD1(H) to be written to pin 11 of the RAM devices selected. 
As shown in Table 4-19, SDO(H) and SD1(H) indicate where 
the 4K block, represented by MAO(H}-MA11(H), is to be 
mapped and whether the block is write-protected. 


Table 4-17 
BKPT Read Decode 


RAM Select 


BKPT1/1 


~ BKPT1/2_ 
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7 RAM Contents } 


BKPT2/1 


BKPT2/2 


RAM 
Device 


BKPT3/1 U3070 


~ BKPT3/2 3080 
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Table 4-18 
UMAP/Write Protect RAM Selection 


BC FC1(H) | BCFC2(H) | U2080A 


SA12(H) | $A13(H) 


r- 


Table 4-19 
UMAP/Write Protect Data Lines 


WRPROTECT 
(L) 


SD0(H) $D1(H) Mapping 


L Prototype 
L Memory 
H | L | Yes | Program 
H | H No Memory 


When MAPRAMWARiL) is deasserted, the RAM devices se- 
lected will monitor MAO(H}-MA11(H) and output the 
PROTOMAP(L) and WRPROTECT(L) data previously load- 
ed by the development system. 


Notice that U5060B and U5060C are enabled by 
MAPRAMRD(L), indicating that the development system 
has requested to read the UMAP/Write Protect RAM’s data 
information (via SDO(H) and SD1(H)). 


Breakpoint Interrupts 


The Breakpoint interrupt logic qualifies BKPT1(L), 
BKPT2(L), and BKPT3(L) and presents them to the AUX 
Status Port. Let’s look at each of these Breakpoint signals 
individually. 


NOTE 


In this discussion, we'll assume that BKPT1 ARMS 
BKPT2(H), from the AUX Control Port, is deasserted. 
BKPT1 ARMS BKPT2(H) is discussed later in this 
section. 


BKPT1 data, along with RUNNING(H) is presented to 
U4060B. When these inputs are all asserted, J-K flip-flop 
U2120A sees a high at ‘J’. When U2120A is clocked with a 
breakpoint valid by U1130A, ’Q’ presents a low to U3110D. 
U3110D then asserts BKPT1(L). 


| | | Memory RAM 


| Accessed 


| U.D. ACCESS(L) | 
i 
| S.D. ACCESS(L) | U3030 U4030 


U3010 U4010 


U3020 U4020 


BKPT2(L) is qualified and clocked in the same manner as 
BKPT1, with the exception of an added qualifier at pin 3 of 
U4060A. Pin 3 goes low while the 68000 microprocessor is 
running (RUNNING(H) high) and BKPT1 ARMS BKPT2(h) is 
deasserted. 


BKPT3(L) is qualified and clocked to the AUX Status Port in 
the same manner as BKPT1(L). 


Note that the J-K flip-flops used for BKPT1(L)~BKPT3(L) 
are reset when the AUX Status Port is read (BA 8E RD(L) 
asserted). 


BKPT1 ARMS BKPT2 


When BKPT1 ARMS BKPT2(H) (from the AUX Control Port 
shown at the bottom of the schematic) becomes asserted, a 
BKPT2(L) (high) cannot be issued until a BKPT1 has oc- 
curred. When BKPT1 does occur, BKPT1(L) is not asserted 
due to U3110D. 


SVC 


SVC-M(H)/IO(L) low indicates that a Service Call is to be 
performed by the development system. This low requires 
that SVCO(L)-SVC3(L) and U2040A’s output ali be iow. For 
U2040A to output a low, it must be presented with SVC 
ENABLE(H) high (from the AUX Control Port) and a 
Breakpoint/SVC valid (pin 5 of U1130A high). 


Clock Fail Detect 


This circuit monitors BB CPUCLK(L) to make sure that the 
clock signal is greater than 2 MHz and less than 8 MHz. 


U5150 is a counter that counts the number of positive clock 
edges presented by BB CPUCLK(L). The number of clocks 
are represented in binary by output lines A-D (where A = 
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low-order bit and D = high-order bit). The duration of the 
count is approximately 600ns (at pin 1 of U5150) and is 
controlled by SYS CLK(H) divided by 10 (U2130). 


The gates from U5150 to U5040D decode the output of 
U5150. If A-D are low (indicating a count of zero) or if D is 
high (indicating a count of eight or more), then pin 2 of 
U3150A is driven low. When U5150 is reset, the count is 
terminated and U3150A is clocked, forcing CLK FAIL(H) 
high. 


The feedback loop from U3150A to U5040D assures that 
when CLK FAIL(H) has been asserted, it will remain assert- 
ed until the Emulator Processor has been reset. Note that 
the emulator reset sequence will deassert, then assert 
DLYD ACTIVE(H) on pin 4 of U3150A. 


AUX Status Latch 


For information about this latch, refer to the AUX Status 
Port discussion earlier in this section. 


AUX Control Latch 


For information about this latch, refer to the AUX Control 
Port discussion earlier in this seciion. 


EMU Control Latch 


For information about this latch, refer to the EMU Control 
Port discussion earlier in this section. 


PD. fbn Da mwal 
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The Mobile Microprocessor board, which houses the 68000 
microprocessor, connects directly to the Buffer board. The 
Buffer board’s major function is to buffer signals to and from 
the 68000 microprocessor. 


User Function Code Buffers 


When the 68000 Emulator Processor is running in your pro- 
totype circuit (RUNNING(H) asserted), the 68000 
microprocessor’s Function Code lines (FCO(H)}-FC2(H)) are 
buffered to the prototype via U6020B. When the 68000 is 
running out of the Dump/Restore PROM (RUNNING(L) 
high), the Forced Function Code lines (FFCO(H)}-FFC2(H)) 
from the AUX Control Port on EMU 2 are driven to the pro- 
totype. This allows the Emulator Processor to read or write 
to any memory space while doing a UGET or UPUT opera- 
tion. When A/DTRIST(L) is low, U6020 and U6050 are 
tri-stated. 
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Probe to EMU Control Signal Buffer 


2050 buffers the 68000 microprocessor control signals to 
EMU 1. 


Probe Control Signal Generation 


The Probe Control Signal Generation logic consists of eight 
output signals. Let’s look at each of these signals in turn. 


VPA(L). When asserted, VPA(L) indicates to the 68000 
microprocessor that either an autovectored interrupt or an 
M6800-type cycle (E and VMA) has been requested. 


U9030D will assert VPA(L) only when an address strobe is 
present (AS(L) is low) and a VPA cycle is requested. A VPA 
cycle is requested when any one of the following conditions 
exist: 


® The prototype circuit is accessed (UACCESS(H) is 
high) and the prototype circuit requests a VPA cycle 
(UVPA(L) is low). 


© The prototype circuit is not being accessed, 
UACCESS(h) is low, and U5050B has issued an inter- 
rupt acknowledge (FC1(H), FC2(H), and BB FFCO(H) 
are all high). This is to make sure that any interrupts 
being issued while the 68000 microprocessor is execut- 
ing out of the Dump/Restore PROM will be 
autovectored. 


® A probe break interrupt acknowledge is issued (POD 
BKINTA(L) is low). This is the interrupt acknowledge 
associated with an Emulator Processor-issued NMI, 
and requires the autovectored request (refer to the 
Control board description for more details). 


ORGII \ The autalified huis arant sianal ORG y is msad an 
the Power Supply board to turn on the BG (bus grant) indi- 
cator LED. U9030C asserts QBG(L) when the Emulator Pro- 
cessor is active, BA DLYD ACTIVE(H) is high, and the 
68000 microprocessor issues a bus grant (BG(L) is low). 


DTACK T.O.(H). A data transfer acknowledge time-out 
(DTACK T.O.(H) high) is issued by U4030B when the proto- 
type circuit is accessed (YVACCESS(H) is high), a user data 
transfer acknowledge (UDTACK(L) low) has not been issued 
by the prototype circuit, and a data strobe is present 
(UDS/LDS(h) is high). UDS/LDS(H) is asserted via U7040A 
when UDS(L) or LDS(L) is low. The assertion of DTACK 
T.O.(H) is delayed approximately 200 us due to an R-C net- 
work made up of R7034 and C7031. 


QUINTA(H). A qualified user interrupt acknowledge 
(QUINTA(H) high) indicates that an interrupt acknowledge in 
the prototype has occurred. QUINTA(H) is asserted by 
U8010B when UAS(L) is low and U5050B has issued an 
interrupt acknowledge (FC1(H), FC2(H), and BB FCO(H) are 
all high). 


QINTA7(H). A qualified level-seven interrupt acknowledge 
from the 68000 (QINTA7(H) high) indicates a level-seven in- 
terrupt to the prototype circuit. U9090B asserts QINTA7(H) 
when an address strobe is present (AS(L) is low) and U7030 
issues a level-seven interrupt acknowledge (U7030 pin 8 is 
low). A level-seven interrupt acknowledge is true when 
PA1(H)}—-PA3(H), ST0/BKINTEN(H), BB FCO(H), FC1(H), and 
FC2(H) are all asserted. 


BA MODEO(L) and BC MODEO(H). BA MODEO(L) and BC 
MODEQ(H) both originate from U7040B, which is used as an 
inverting buffer. BA MODEO(L) is buffered further by 
U5030C, to produce BC MODEO(H). When asserted, these 
Signais indicate that Emuiation Mode 0 has been seiected. 
BG(H). BG(H) is BG(L) inverted by U9050F, and BB AS(L) is 
the equivalent of AS(L) buffered through U5020C. 


User Strobe Enable/Disable 


68000 microprocessor control signals AS(L), LDS(L), 
UDS(L), R(H)/W(L), and VMA(L) are qualified by Emulator 
Processor controi lines at U8020. These signals are buff- 
ered to the prototype circuit at U9010, which is controlled by 
the state of CTRIST(H). Refer to the Halt/Bus Request 
Tri-State function block description later in this section for 
more information on CTRIST(H). 


The following text describes how U8020 qualifies the 68000 
microprocessor’s signals. 


UAS(L). The address strobe signal (UAS(L)) is driven to the 
prototype circuit by one of two means: 


¢ Jumper P6 is in its normal (1-2) position and both of 
the following are true: 


1. The 68000 microprocessor is running or perform- 
ing a UGET or UPUT operation 
(UG/UP+ RUNNING(H) is high). 

2. The 68000 microprocessor operation cycle being 


executed is not an Emulator Processor-caused 
NMI acknowledge (output of U7030 is high). 


© Jumper P6 is in its optional (2-3) position and the 
68000 microprocessor operation cycle being executed 
is not an Emulator Processor-caused NMI acknowl- 
edge (output of U7030 is high). 


UR(H)/W(L). UR(H)/W(L) is driven to the prototype circuit 
when both of the following are true: 


© The 68000 microprocessor is running a program or ex- 
ecuting a UGET or UPUT operation 
(UG/UP + RUNNING(H) is high). 


® The 68000 microprocessor operation cycle being exe- 
cuted is not an Emulator Processor-caused NMi ac- 
knowledge (output of U7030 is high). 
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ULDS(L), UUDS(L), and UVMA(L). The upper and lower 
data strobes (UUDS(L) and ULDS(L)) and valid memory ad- 
dress (UVMA\(L)) signals are all qualified in the same man- 
ner. U5050A enabies these signals to the prototype circuit 
when ail of the following conditions are true: 


© The 68000 microprocessor is running a program or ex- 
ecuting a UGET or UPUT operation 
(UG/UP + RUNNING(H) is high). 

® The 68000 microprocessor is not attempting a write to 
a write protected block of memory (U7040D). 


© The 68000 microprocessor operation cycle being exe- 
cuted is not an Emulator Processor-caused NMi ac- 
knowledge (output of U7030 is high). 


UGET/UPUT Or RUNNING Decode <p> 


A UGET or UPUT cycle is a read from or a write to the 
prototype circuit that occurs while the Emulator Processor 
is executing from Dump/Restore PROM. For more informa- 


~ tion on UGET(H) and UPUT(H), refer to the UGET/UPUT 


Decode function biock description earlier in this section. 


The 68000 microprocessor communicates with the proto- 
type circuit when any of the following conditions occur: 


® The Emulator Processor is running in Mode 2, or in 
Mode 1 with memory mapped to the prototype. 


® The current cycle is a UGET. 
e The current cycle is a UPUT. 


While the UGET or UPUT routine is being executed, the 
respective signa! is high. Using UPUT(H) for example, let's 
look at the sequence required to assert 
UGET/UPUT + RUNNING(H) via U6040 and U5030B. 


During the UPUT routine, the 68000 microprocessor is read- 
ing its instructions from the Supervisor Program memory 
space. For one bus cycle, however, the 68000 
microprocessor will write a byte or word (depending on 
whether the UPUT is byte or word oriented) to Supervisor 
Data space. It is this write to Supervisor Data space that is 
enabled to the prototype circuit. U6040 decodes 68000 
microprocessor Function Code lines FCO(H) and FC1(H), to 
ensure that the current access is to the Supervisor Data 
space. (The state of FC2(H) is irrelevant because we know 
that the 68000 microprocessor is in Supervisor space when 
executing Dump/Restore code.) U6040 also assures that 
UPUT(H) is asserted and that the current cycle is a write, 
R(H)/W(L) is low. If these conditions are met, U6040 will 
drive its output low, forcing U5030B’s output high. 


UACCESS(H) is asserted when UG/UP+RUNNING, 
MODE1, or MODE2 are asserted. 
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Clock Select <> 


The Emulator Processor accepts two possible clock 
sources: UCLK(L) or MODEO CLK(H). The UCLK(L) signal 
from the prototype can not exceed 8 MHz. 


In Emulation Mode 0, U5010A is enabled by MODEO(L). 
This allows MODEO CLK(H) to drive output lines 
CPUCLK(L), BA CPUCLK(L), and BA CPUCLK(H). 


In Emulation Mode 1 or 2, however, the prototype’s clock 
(UCLK(L)) is used, via analog switch Q9011. Because 
UCLK(H) is buffered with an F04 in the 64-Pin Plug, U7010A 
inverts UCLK(L) before it is passed to Q9011. Q8011, via 
MODE0(h), controls the biasing of Q9011. 


User Bus Request Control 


The prototype circuit’s UBR(L), UBERR(L), and UBGACK(L) 
signals are received by two 74S241s. U5010 is enabled 
while operating in Mode 1 or 2 (MODEO(L) is high). U6020 is 
enabled only while operating in Mode 1 or 2 and the 68000 
microprocessor is running (decoded by U4030A, located in 
the UGET/UPUT OR RUNNING Decode function block). De- 
pending on the position of jumpers P2 and P83, output sig- 
nals BR(L) and BGACK(L) are passed through either U5010 
or U6020 to the 68000 microprocessor. These jumpers af- 
fect when the prototype is able to request the 68000 bus. 
Refer to Section 3 of this manual for more information on 
jumpers P2 and P3. 


Processor DTACK Generation/Select a> 


The 68000 microprocessor requires that memory devices 
indicate that the data either has been written, or is on the 
bus ready for the 68000 to read. 


DTACK EN(H) is a delayed data strobe signal created on the 
Mobile Microprocessor board. DTACK EN(H) (when low) 
prevents a DTACK from being asserted to the 68000 
microprocessor too soon. For more information regarding 
DTACK EN(H), refer to the Mobile Microprocessor board 
circuit descriptions later in this section. 


DTACK(L) is generated differently in each emulation mode. 
Let’s look at the generation and use of DTACK(L) for each 
mode. 


NOTE 


When the 68000 microprocessor is running 
Dump/Restore (not doing a prototype access, 
UACCESS(H) is low), the Emulator Processor must 
assert its own DTACK regardless of the emulation 
mode selected. 
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MODE 0. In Emulation Mode 0, all memory references are to 
Program Memory. Therefore, all memory cycles must rely 
on DTACK EN(H) to insure that the 68000 microprocessor 
does not override the Program Memory’s access time. In 
Emulation Mode 0, there is no prototype DTACK, so the 
Emulator Processor must create its own DTACK. 


U5040’s pins 1, 11, 12, and 13 are used by the Emulator 
Processor to internally-generate a DTACK. Pin 1 indicates 
whether the Emulator is accessing the prototype circuit. 
U6010C pulls pin 1 of U5040 high when UACCESS(H) is low 
or when U9030A’s output is low. The output of U9030A can 
be low only when a break condition exists (BKCOND(H) is 
high) and a DTACK time-out occurs (DTACK T.O.(H) is high) 
with jumper P7 in its normal (1-2) position. (For more infor- 
mation regarding jumper P7, refer to Section 3 of this 
manual.) 


U5040’s pins 11, 12, and 13 determine when during the 
cycle DTACK(L) is to be asserted. Pin 11 is tied high by 
R7045 and is not dependent on the position of jumper P1. 
Pin 12 becomes high when DTACK EN(h) is asserted. Final- 
ly, pin 13 of U5040 becomes high when a data strobe is 
present (DS(H) is high). 


MODE 1. In Emulation Mode 1, DTACK(H) is synthesized 
with two AND functions. 


The first AND function is the prototype’s data transfer ac- 
knowledge, UDTACK(H) (lower left), qualified with DTACK 
EN(H) and Mode 1 operation (see pins 4, 5, and 6 of U5040). 
Pin 5 is asserted by U6030 when both MODEO(H) and 
MODE2(H) are low, and DTACK EN(H), BKCOND(L), and 
UG/UP + RUNNING(H) are high. The qualification by DTACK 
EN(H) at pin 4 is controlled by jumper P1. If P17 is in its 
optional (2-3) position, UDTACK(H) at pin 6 of U5040 will 
cause a 68000 microprocessor DTACK with no further qual- 
ification. This may result in the loss of data transferred if 
Program Memory cannot run at full speed. Refer to Section 
3 of this manual for more information on jumper P1. 


The second AND function is performed using pins 9 and 10 
of U5040. The same qualifications stated in the previous 
AND function description for pin 5 are also true for pin 9. 


However, UDTACK is not factored in, because it is used for 
creation of DTACK(L) only while memory is mapped to the 
prototype’s memory. Therefore, when memory is mapped to 
Program Memory (SMAP(h) high), and jumper P8 is in its 
normal (1-2) position, DTACK will be asserted regardless of 
the state of UDTACK(H). 


MODE 2. In Emulation Mode 2, DTACK(L) is asserted using 
MODE2(H) and UDTACK(H) as quaiifiers (see pins 2 and 3 
of U5040). Pin 2 is driven high by U6030 when the Emulator 
Processor is in Mode 2 (MODE2(H) high) and is performing 
a UGET/UPUT OR RUNNING operation. If the Emulator 
Processor trys to stop program execution, DTACK EN(H) 
will qualify DTACK(L) through U8010B. 


Probe To Prototype A/D Buffers 


The Probe To Prototype A/D Buffers circuit block contains 
the address and data line buffers to your prototype circuit. 
The address buffers are enabled when A/DTRIST(L), from 
the Control board, is high. A/DTRIST(L) indicates that the 
68000 microprocessor has tri-stated its address and data 
buses, and that the Emulator Processor must tri-state its 
buses also. The deassertion of A/DTRIST(L) also qualifies 
the data buffer’s enable line through U6010A. 


When the output from U6010A is low, the data buffers are 


Li Aa? 
enabled to or from the prototype. For U6010A’s output to 


be low, A/DTRIST(L) and ID TO(L)/FROM(H) must be high. 
This allows data transfers between the 68000 
microprocessor and the prototype circuit. 


The R(H)/W(L) line controls the data buffer direction. When 
R(H)/W(L) is high, data is read from the prototype. When 
R(H)/W(L) is low, data is written to the prototype. 


Probe To EMU A/D Buffers 


The Probe To EMU A/D Buffer devices buffer address and 
data lines to EMU 1 and EMU 2. The address buffer’s en- 
able lines are tied high (always enabled). However, the data 
buffer’s direction is controlled by ID TO(L)/FROM(H). Data is 
enabled to the 68000 microprocessor when ID 
TO(L)/FROM(H) is low, and from the Interface Assembly 
(68000 microprocessor or prototype circuit) when ID 
TO(L)/FROM(H) is high. While data is enabled to the 68000, 
U6010A disables the buffers that access the prototype so 
that bus contention does not occur The data is enabied from 
the Interface Assembly so that the 68000 can transfer data 
to the main boards, and the TTA option can monitor data 
transfers between the 68000 and the prototype circuit. 


Buffer Board Feedthroughs 


This schematic shows the buffered lines to and from the 
Buffer board. 


Mobile Microprocessor Board 


The Mobile Microprocessor board contains the MC68000-8 
emulation device and memory access wait state generator. 


DTACK EN/Wait State Generator 


DTACK EN(H) is essentially a data strobe (LDS(L) or 
UDS(L)), qualified by HOLD(L) and wait state jumpers J1045 
and J2045. The jumper positions are based on the speed of 
the 68000 microprocessor. If the memory access time of the 
68000 is faster than that of Program Memory, a delay is 
inserted in the 68000 memory cycle. Table 4-20 lists the 
delays. For more information on J1045 and J2045, refer to 
Section 3 of this manual. 
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HOLD(L) is a buffered signal from the development system 
and is for factory use only. 


Table 4-20 
Memory Access Delays 


A1toB | 40ns_ | 1A1toB | 20ns 
A2 toB | 80ns | | A2 toB | 40ns 
A3 toB 120ns_ | |A3toB 60ns 


4 The delays imposed by J1045 and J2045 are cumulative (For 
example: When J1045 and J2045 are in their A2 to B positions, 
J1045 imposes an 80 ns delay and J2045 imposes a 40 ns 
delay. The total delay is 120ns.) 


Control Board 


The Control board’s major function is to handle interrupts, 
which are used by the Emulator Processor to cause control 
transfers. The Control board also buffers the HALT and RE- 
SET lines, and samples the bus arbitration signals and 
HALT line to determine when the 68000’s address, data, 
and control lines are tri-stated. (If the 68000 uses tri-state 
lines, the Emulator Processor will also use tri-state lines.) 


Probe NMI Decode <5) 


U7010B buffers the interrupt lines from the prototype 
(UIPLO(L)-UIPL2(L)) and is enabled by MODE1 + 2(H) high. 
U4010B asserts LEVEL7(H) indicating an NMI (level 7) inter- 
rupt when UIPLO(L)—-UIPL(L) are all asserted. Notice that in 
its optional (2-3) position, jumper J4011 will inhibit the as- 
sertion of LEVEL7(H). For more information on jumper 
J4011, refer to Section 3 of this manual. 


EMU-Issued Interrupt Buffers 


The EMU-Issued Interrupt Buffers (U7010A, U6010A, 
U6010B, and U3000) drive various interrupts to the 68000 
and are discussed later in this section under the heading 
Emulator Issued Interrupt Enable Control. 


Probe Interrupt Decode 


The Probe Interrupt Decode circuitry decodes the prototype 
interrupt lines for interrupt levels 1-6. While the 68000 is 
executing a D/R routine, the Emulator Processor samples 
the prototype interrupt lines, to ensure that a prototype in- 
terrupt is not missed. In the case of an interrupt other than 
an level 7, the Emulator Processor expects that the proto- 
type will hold the interrupt asserted until acknowledged. 
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When the 68000 begins executing user instructions after 
exiting a D/R routine, the prototype interrupt lines are sam- 
pled by clocking them into U5010 on the rising edge of 
INTMACHEN(H) from the Break Interrupt Control: This pro- 
totype interrupt sample at U5010 is presented to compara- 
tor U6020. U6020 is also presented the interrupt mask level 
(located in the Status Register) from U7020. U7020 is load- 
ed with the current state of the interrupt mask level (D8, D9, 
and D10) when clocked due to the unstacking that occurs 
just after an RTE instruction. U6020 compares these two 
interrupt levels, with the result of the comparison output as 
LEVELINT(H). LEVELINT(H) will only be asserted if the pro- 
totype interrupt level is greater than the masked interrupt 
level. In its optional (2-3), jumper J6021 inhibits the asser- 
tion of LEVELINT(H) For more information on J6021, refer 
to Section 3 of this manual. 


EMU-Issued Interrupt Enable Control 


The function of the EMU-Issued Interrupt Control block is to 
enable one of four different interrupt paths to the 68000 at 
different times. Before we discuss this circuit in detail, let’s 
look each of the four interrupt paths. 


Path one (U7010A enabied) allows prototype interrupt lines 
to the 68000. U7010A is enabled when both of the following 
are true: 


© A break interrupt is not pending. 


© The Interrupt State Machine (discussed later in this 
section) is in State 2 (open prototype interrupt buffers). 


NOTE 


In order for Path one to become valid, the 68000 must 
run more than one user instruction without breaking. 
Thus, U7010A is never enabled while the Emulator 
Processor is in Trace All mode. 


Path two (U6010B enabled) allows prototype interrupts 
(other than level 7) to the 68000. Upon beginning execution 
of user instructions, U6010B is enabled when the Interrupt 
State Machine recognizes that a prototype interrupt is 
pending. This path is used during Trace All if the prototype 
interrupt lines are a level higher than the interrupt mask in 
the 68000 Status Register. 


Path three (U6010A enabled) allows a break interrupt (NMI) 
to the 68000. U6010A is enabled when the Emulator Pro- 
cessor encounters a break condition, and remains enabled 
until a new Status Register is unstacked. 


NOTE 


U6010A holds the 68000 interrupt lines at level 7 
(NMI) the entire time that the 68000 is executing out 
of the D/R PROM. 


Path four (US000A enabled) allows a mask level interrupt to 


the 68000. This path assures that the Emulator Processor 
does not cause an intermittent interrupt if you use the SET 
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command to change the Status Register to an interrupt level 
less than 7. 


STATE @ 
Y=9 2=0 


Issue 
Interrupt? 
(IUINT(L) or IBKINT(L) 

Asserted?) 


All Interrupt Buffers 
are disabled (Interrupt 
level equals zero). 


First negative 
clock edge of 
BC CPUCLK(H) 


Second negative 
ie clock edge of 


STATE 1 
Y=9 2=1 


BC CPUCLK(H) 


STATE 2 
Y=1 Z=6 


Enable the Interrupt 
Buffer requested. 


Interrupt 

Request Stopped? 

(IUINT(L) and IBKINT(L) 
Deasserted?) 

| 3770-18 | 


Fig. 4-10. Interrupt Buffer Control State Machine. 
U2050A is referred to as Y and U2050B is referred to as Z. 
To assure that two negative edges occur, there is no deci- 
sion between State 1 and State 2. 


NOTE 


To assure that an extraneous interrupt is not issued, 
U3000A is enabled only if an NMI is being asserted 
(see U2000A). Path four continues to be enabled until 
path one, two, or three become enabled. 


Figure 4-10 is a flow chart of the Interrupt Buffer Control 
State Machine. Figure 4-11 is a timing diagram of the buffer 
control circuitry. Refer to these figures as you read the fol- 
lowing discussion. 


The 68000 samples the interrupt lines on the falling edge of 
BC CPUCLK(H). To create an interrupt, the 68000 samples 
the interrupt lines on two consecutive edges and finds the 
level higher than the two previous consecutive edges. The 
Interrupt Buffer Control State Machine accomplishes this in 
the following manner: 


1. When an interrupt request (IUINT(L) or IBKINT(L) as- 
serted) arrives from the Interrupt State Machine, all 
four buffer paths are disabled (using U1040A, U7030C, 
and U2040C). Pull-up resistors R2030, R2031, and 
R7032 (iocated on the Buffer board) wiii bring the inter- 
rupt lines to a level zero state. 


2. The Buffer Control State Machine counts two negative 
clock edges (BC CPUCLK(H)), then enables the inter- 
rupt buffer requested. 


NOTE 


When OPEN USER(L) is deasserted, path one 
(U7010A) is disabled. When RESET SAMPLE(H) is 
asserted, path four (U3000) is disabled. OPEN 
USER(L) and RESET SAMPLE(H) are both generated 
from the interrupt State Machine. 


RESET/HALT Buffers 


The main function of the RESET/HALT Buffer block is to 
buffer bi-directional signal lines RESET(L), URESET(L), 


BC CPUCLK(H) 


AS(L) 


IUINT(L) or IBKINT(L) 


S6 S2 S4 S6 SH S2 S4 S6 S® S2 S4 SE SB 
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HALT{(L), and UHALT(L) in the same direction as the 68000 
microprocessor. The direction in which HALT(L) and 
UHALT(L) are buffered is controlled in the same way as 
RESET(L) and URESET(L). For this reason, we will look 
oniy at RESET(L) and URESET(L). 

Buffers U4020C and U4020D are enabled or disabied by 
U5020B and U4010C, respectively (only one of these buff- 
ers may be enabled at a time). Notice that U5020B and 
U4010C monitor each other’s outputs (U5020B’s pin 11 and 
U4010C’s pin 9), and also monitor both URESET(L) and 
RESET(L) (U5020B’s pin 10 and U4010C’s pin 10). 


Let’s look at an example that shows how these buffers are 
to be enabled or disabled. 


1. U5020B’s pin 10 is driven low before U4010C’s pin 10. 
(This indicates that the direction of the buffers is to be 
from URESET(L) to RESET(L)). 


2. U5020B’s output goes high, enabling buffer U4020C 
and driving U4010C’s input pin 9. 


3. With U4020C enabled URESETI(L) low is buffered and 
becomes RESET(L) low. 


4. With U4010C’s pin 9 held high by the output of 
U5020B, U4010C’s output must remain low (disabling 
buffer U4020D). 


When EN WINDOW(L) is deasserted, the buffer enable cir- 
cuitry s overridden and all four buffers used by RESET(L), 
URESET(L), HALT(L), and UHALT(L) are disabled. 


BRDHALT(L) is asserted to EMU 1 to indicate a double bus 
or address error. (The 68000 is driving the HALT(L) line indi- 
cating a reset is required.) 


Interrupt Acknowledge 


(SEE eacicceaaae 


Low until another 


(U7010A, U6010B, U6010A, or U3000A) 


U2040C Pin 8(L) 
(Disable All Interrupt Buffers) 


Interrupt Buffer Requested Enable(L) 777777777//7/7//7777) 


interrupt is issued. r 


Fig. 4-11. Timing of the Buffer Control State Machine. 


IUINT(L) and IBKINT(L) are from the Interrupt State Machine, discussed later in this section. 
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HALT/BR Tri-state Control 


A/D TRIST(L) and CTRIST(H) are generated here. When the 
68000 microprocessor tri-states its address, data, or control 
lines, the Emulator Processor must also tri-state its buffers. 
The 68000 tri-states under either of the following conditions: 


© The prototype requests a halt by asserting UHALT(L). 
In this case cnly the address and data are tri-stated. 


¢ The prototype requests the bus using the normal bus 
arbitration sequence. Address, data, and control lines 
are tri-stated. 


U3030A, U2040D, and U3030B assert A/D TRIST(L) when 
CTRIST(H) is asserted, or when the QHALT line has been 
asserted for two negative clock edges and AS(H) is 
deasserted. 


CTRIST(H) is asserted when operating in Emulation Mode 0 
(BD MODEO(H) asserted) or BG(H) is asserted with 
BBAS(L) deasserted (U7030A and U6040A). CTRIST(H) is 
deasserted when both BR(L) and BGACK(L) are deasserted 
(U7030B, U6030A, and U6040A). 


Probe NMI Pending Decode > 


The Probe NMI Pending Decode circuitry asserts NMI 
PENDING(L) only when LEVEL7(H) is deasserted for at 
least two consecutive negative clock edges and then assert- 
ed for two consecutive negative clock edges. (LEVEL7(H) 
indicates an interrupt level-seven when asserted or an inter- 
rupt level less than seven (1-6) when deasserted.) Shift reg- 
ister U1050 and AND gate U1040B monitor LEVEL7(H) for 


the LEVE! 7 chift cacuiance, ucing CPLICI Kil) ac tha clack 


R-S flip flop U6040D is set, asserting NMI PENDING(L), 
when U1040B’s output is low. When either an emulator re- 
set or a probe interrupt acknowledge occurs, U6040D is 
reset, deasserting NMI PENDING(L) and driving U2040B’s 
output low. 


Interrupt State Machine $3 


While the 68000 microprocessor is running user instruc- 
tions, the Interrupt State Machine transfers control from the 
user program to the D/R PROM routines. Let’s approach 
this function block by discussing the high-level information 
flow rather then describing the representation. 


Refer to the interrupt State Machine flow chart in Fig. 4-12 
as you read the following paragraphs. 
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The Interrupt State Machine starts in STATE 0 and remains 
in that state until BA INTMACHEN(R) is asserted (that is, 
when the 68000 begins program execution). Then Interrupt 
State Machine starts to shift states as follows: 


® STATE i—lif a probe interrupt has been generated 
(NMI PENDING(H) or LEVEL INT(H) asserted at 
U3010A), the interrupt needs to be presented to the 
68000. 


® STATE 3—A _ break interrupt is pending (BA 
BKCOND(H) from the Emulator Break Generator is 
asserted). 


© STATE 2—If no interrupts pending, probe signals need 
to be enabled to the 68000 (assert OPEN USER(L) until 
BA BKCOND(H) is asserted). 


Power Supply Board 


The Power Supply board converts the development sys- 
tem’s +12 Vdc line into two auxiliary voltage lines, and thus 
reduces the current required of the development system’s 
+5.2 Vdc power supply. These two auxiliary voltages are 
+5.2V PROBE and +4.9V, both of which are used exclu- 
sively by the Prototype Control Probe. 


LED displays are located on the Power Supply board and 
are visible on the Prototype Control Probe’s Interface 
Assembly. 


+4.9V Regulator 


The +4.9 Vdc supply is produced by a switching power 
supply on the Power Supply board. A small current from the 
+12 Vdc line passes through input filter L3021 and resistor 
R4031 to the input of voltage regulator U3040. This current 
Bee cen me me bee bem minbaew (INANE anal nHAcasn A mmiAl 
(UHH1O VIE thi OFViItuiil ty GAHVIGLYE PROT Ve Fy Ub ANT Fe tesue 
larger current to pass to the power supply’s coils (L4041 
and C6041). At this point, the following steps occur to com- 


plete the power supply’s switching cycle: 


1. When the voltage at the output node (between R4042 
and L4033) reaches a predetermined level, U3040 be- 
gins to draw less current. This predetermined voltage 
level varies, because it is determined by adjusting 
R1051 until TP1061 is +4.9 Vdc. 


2. When U3040 begins to draw less current, Q4021 be- 
gins to turn off. This causes current to flow from L4041 
through the flyback diode (CR3021). 


3. CR3021 is reverse-biased, shutting off switching tran- 
sistor Q4021 completely and causing positive feedback 
through VR3022, C3032 and R4031. This transition 

urns the voltage regulator off. 


4. When the voltage at the R4042/L4033 junction drops, 
the voltage regulator again turns on and this cycle is 
repeated. 
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STATE @ 
Y=¢ Z=0 


BA INTMACHENI(H) 
Asserted? 


NMI 
Interrupt 
Acknowledged? 
(QINTA7(H) 
Asserted?) 


User 
Interrupt Pending? 
(U3010A-1 low?) 


STATE 1 
Y= Z=1 


| 
STATE 3 | 
Y=1 Z=1 | 


en =e mma rR A SRA YN i ES Ac SS MA SA'S SRSA 3652S SE SS 


Assert IUINT(L) 


Interrupt 
Acknowledged? 
(QINTA(H) Asserted?) 


NO 


Assert OPEN USER(L) 


State 2 
Y=1 Z=6 


Break 
Interrupt Pending? 
BA BKCOND(H) 
Asserted?) 


Fig. 4-12. Interrupt State Machine. 


Y and Z represent the state of U3040A’s and U3040B’s Q 
outputs, respectively. The clock for the Interrupt State Ma- 
chine is provided by the failing edge of AS(H). 
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Although voltage would be available at the output node dur- 
ing each cycle, the +4.9 Vdc is not available to the probe 
until the switching power supply is enabled. Since the +12 
Vde supply is current-limited, the power supply will not be 
enabled until C1041 is fully charged. 


The switching power supply is enabled by the ACTIVE 
0.C.(H) signal. This signal is asserted when bit 7 of the emu- 
lator’s EMU Control Port is set. Essentially, the power sup- 
ply is turned on when the 68000 Emulator Processor is 
selected. 


Once asserted, the ACTIVE O.C.(H) signal enables the 
switching power supply in the following manner: 


1. ACTIVE 0.C.(H) is high at the base of Q5012. This sig- 
nal turns on the transistor and causes its collector to go 
low. 


2. The low at the collector of Q5012 biases both Q5011 
and Q3011. 


3. When Q5011 is turned on, current passes through 
Q5011 to bias Q6021 and operate the probe’s fan. © 


4. When Q3011 is turned on, the power supply is enabled. 
Current passes through the output filter (L4033 and 
C5031) and through Q3011 to other circuitry in the Pro- 
totype Control Probe. 


+5.2V PROBE Regulator 


The +5.2V PROBE supply is produced by a single voltage 
regulator on the Power Supply board. This voitage regulator 
(U2010) converts +12 Vdc into +5.2V PROBE. The volt- 
age is adjusted by turning potentiometer R1011 until 
TP1011 is +5.2 Vde. 


Fan Control 
Refer to the +4.9V Regulator function block description. 


LED Control 


Refer to Section 1 of this manual for more information on 
the Prototype Control Probe’s LEDs. 


A TYPICAL EMULATION CYCLE 


To complete a typical emulation cycle, the 68000 Emulator 
Processor performs four basic operations: resetting the em- 
ulator or microprocessor, starting the emuiator, running the 
emulator, and stopping the emulator. The following para- 
graphs discuss each of these operations, using a “G 100” 
command as an example. 
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In this discussion, we'll assume that the Emulator Processor 
is being used in an 8550 Microcomputer Development Lab 
running under DOS/50 Version 2. We'll also assume that the 
Emulator Processor is selected and operating in Emulation 
Mode 0. 


Resetting the Emulator or 
Microprocessor 


There are two different reset levels for the 68000 Emulator 
Processor: the Emulator reset (which resets the 68000 Em- 
ulator Processor) and the Microprocessor reset (which re- 
sets only the 68000 microprocessor). 


Emulator Reset 


If the PROBEPWR bit (D7) of the EMU Control Port (refer to 
Fig. 4-13) is cleared, the Emulator Processor turns off the 
power to the Interface Assembly. The Emulator reset is re- 
quired whenever the PROBEPWR bit has been cleared (for 
example, by the SEL, EDIT, or ASM commands). 


The 68000 microprocessor requires approximately 0.1 sec- 
ond, to perform an Emulator reset. The sequence of events 
for an Emulator reset is as follows: 


1. The 2650 writes to the EMU Control Port, setting the 
emulation mode (bits D6 and D5), and clearing the 
PROBEPWR bit (D7) and EMU ACTIVE bit (D2). 


2. The 2650 writes to the EMU Control Port, asserting the 
PROBEPWAR bit (D7). The Emulator Processor turns on 
the power to the Interface Assembly. 


3. The 2650 waits for 0.1 second, then asserts the EMU 
ACTIVE bit (D2). 


This completes the Emulator reset. 


07] 6 ]os [pe] 03 02] >1] 6 


Not Used 
RAMEN 
EMU ACTIVE 
“Not Used 


Emulation Mode 


ee ee eee PROBEPWR 


3770-38 


Fig. 4-13. EMU Control Port. 


Microprocessor Reset 


The Microprocessor reset is required whenever the emula- 
tion mode changes or the 68000 microprocessor halts. The 
EMU Status Port bit D2 (refer to Fig. 4-14) indicates wheth- 
er an Emulator reset (D2=1) or a Microprocessor reset 
(D2=0) is required. When a Microprocessor reset is 
performed: 

1. The EMU ACTIVE bit (D2) in the EMU Control Port is 

cleared. 


2. The EMU ACTIVE bit (D2) in the EMU Control Port is 
asserted. 


Starting The Emulator 


Let’s assume that you've entered the following commands 
at the system terminal: . 

S SSP=67FE SR=2700 <CR> (These values be- 
come the register image) 


G 100 <CR> 


No action is taken until you enter “G 100” (followed by a 
Carriage return). The System Processor then restores the 
68000 microprocessor’s registers, as follows: 


1. The 2650 enables its access to the Shared Communi- 
cation RAM by asserting D1 at the EMU Control Port. 


2. The 2650 then loads the Shared Communication RAM 
with the register image (SSP=67FE and SR=2700). 

3. The 2650 writes a Register Restore command to 
Di—D5 in the Command Port (see Fig.4-15). The 2650 
then polls the Command Port until the 68000 
microprocessor has finished executing the Register Re- 
store command. Bits D1 and D4 in the EMU Status 
Port (Fig. 4-14) are checked to see if there has been an 
Emulator Processor fault. 


4. The 68000 responds to the Register Restore command 
by building a new control stack in the Trapstack (the 
upper four words in the Shared Communication RAM; 
refer back to Table 4-8). The 68000 builds the 
Trapstack by using the desired Supervisor Stack Point- 
er (SSP) 67FE, and by stacking the Program Counter 
(PC) to equal 100 and the Status Register (SR) to 2700 
in the Trapstack. 


5. After a Return from Exception (RTE), the 68000 loads 
the remaining registers from the Register Save Area of 
the Shared Communication RAM. When the Register 
Restore command has been executed, the 68000 then 
clears the Command Port (D7-D1). 
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HAVE RUN 
CLKFAIL 
EMU RESET REQ 


Not Used 


3770-36 


SLV PAUSE 


COMMAND 


MISSED NMI 


PO CMD PRESENT 


3770-40 


Fig.4-15. Command Port. 


Running the Emulator 


The 68000 Emulator Processor executes a user program in 
the following manner: 


1. The 2650 issues the RUNUSER command by writing 
the appropriate command to D1—D5 in the Command 
Port (see Table 4-3 earlier in this section). The Emulator 
Processor responds by switching the buffers so that 
the 68000 microprocessor has access to the Shared 
Communication RAM. At this time, the 68000 drops 
from the Command Present polling loop into a Wait for 
Deassertion of SLV PAUSE (Command Port D0) polling 
loop. 

2. The 2650 executes a HALT instruction and the emula- 
tor controller clears SLV PAUSE. The Emulator Pro- 
cessor “sees” this in the polling loop, and branches to 
the RTE instruction in the special area of the Dump and 
Restore (D/R) PROM. This enables the RUNUSER 
sequence. 
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3. The 68000 then executes an RTE instruction, which 
retrieves the PC and Status Register from the 
Trapstack. This transfers control to the user program 
at PC=100 and SR=2700. 


Stopping the Emulator 


When a system interrupt occurs, the Emulator Processor 
stops executing your program and returns control to the 
2650. The interrupt may come from a number of sources: 
the Emulator Processor itself, a keyboard interrupt, timer 
interrupt, I/O interrupt, or any other system interrupt. 


There are two major types of interrupts: non-debug inter- 
rupts and debug interrupts. 


Non-Debug Interrupts 


A non-debug interrupt asserts SLV PAUSE (bit DO in the 
Command Port). This has no effect on the emulation pro- 
cess, since the emulator control software just resumes emu- 
lation by calling the halt routine. A non-debug interrupt may 
be generated by the keyboard (other than by typing 
CTRL-C), the timer, or 1/O. 


Debug Interrupts 


A debug interrupt requires service by the emulator control 
software or firmware. These interrupts indicate that some 
a ee oe ae Than fnllacasinn AAPA AR mans 
Vilays Wi VUE tw weyunouw btw tween Ywuewvuew seray 
generate debug interrupts: 
® Emulator Processor: breakpoint, service call, write pro- 
tection violation, or any Emulator Processor fault (such 
as clock, power, and halt) 
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® Memory Allocation Controller (by attempting to access 
non-existent memory) 


© Trigger Trace Analyzer (encounters a breakpoint) 
® CTRL-C (CTRL and C keys pressed simultaneously) 


When the 2650 is activated, it first executes the appropriate 
interrupt service routine, then resumes execution of the em- 
ulator control software immediately after the halt instruction. 


NOTE 


It is possible that more than one interrupt may cause 
_ the Emulator Processor to stop (such as a BKPT and 

CTRL-C). The emulator control software checks all 

possible conditions to determine priority of action. 


When the Emulator Processor receives an_ interrupt 
(non-debug or debug), a Non-Maskable Interrupt (NMI) to 
the 68000 microprocessor is asserted. 


When the interrupt is acknowledged, the Emulator Proces- 
sor blocks the 68000 from running the user program, and 
requires the 68000 to run out of the Dump and Restore 
(D/R) PROM. This is done by requiring a vector to the D/R 
PROM routine after the NMI acknowledge. The D/R PROM 
routine then clears the RUNUSER command from the Com- 
mand Port and begins polling the Command Port for further 
commands from the 2650. 


The 2650 reads the Status Port on the Emulator Processor 
to determine the cause(s) of the break (Emulator Processor 
Halted). 


With a non-debug interrupt, the 2650 issues a Register 
Dump command to the Command Port. The 68000 exe- 
cutes the Register Dump routine out of the D/R PROM. (The 
68000 dumps its register values into the Shared Communi- 
cation RAM, and moves SP and SH trom tne I rapstack into 
the Register Save Area of the Shared Communication 
RAM.) When the Register Dump routine is completed, the 
68000 clears the Command Port. The 2650 then reads the 
register values in the Shared Communication RAM, and dis- 
plays these values on the system terminal. 
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FUNCTIONAL CHECK PROCEDURES 


INTRODUCTION 


This section telis how to verify the operation of the 68000 
Emulator Processor instalied in an 8550 Microcomputer De- 
velopment Lab or an 8540 Integration Unit. To perform veri- 
fication with the 8550, you'll need a system terminal 
(connected to the 8301) and the 8550 system diagnostics 
disk. To perform verification with the 8540, you'll need a 
system terminal (connected to the 8540), and the 68000 Di- 
agnostics PROM. 


This section is not intended to give you a detailed descrip- 
tion of the 8550 disk-resident diagnostics or the 8540 
ROM-resident diagnostics. The information provided here 
gives you a procedure to verify the operation of the 68000 
Emulator Processor in the quickest way possible. 


For more information about your system's disk-resident or 
ROM-resident diagnostics, refer to the following manuals: 


® 8550 Microcomputer Development Lab installation 
Guide 
® 8540 integration Unit installation Guide 


For detailed information on development system diagnos- 
tics, refer to the following optional manuals: 


e 8301 
Manual 


® 8540 Integration Unit Service Manual 


Microprocessor Development Unit Service 


8550 MICROCOMPUTER 
DEVELOPMENT LAB VERIFICATION 
When both the 8501 and 8301 have displayed “boot” mes- 


sages on the system terminal, you’re ready to run the 8550 
disk-resident diagnostics. 


Procedure 
To verify 68000 Emulator Processor operation, perform the 
following procedure: 


1. Insert the 8550 system diagnostics disk (label! side up) 
into drive 0 (top drive) of the 8501. 


2. Close the disk-drive door. 


3. Within 6 seconds, the 8501 will begin a preliminary read 
of the disk. 


4. The system 
information: 


terminal will display the following 


8301 BOOT V x.x 
8501 V x.x 
8301 BOOT V x.x 


5. The 8501 will begin reading the disk again. 


6. Approximately 12 seconds later, the diagnostic greet- 
ing message and first menu will appear on the system 
terminal. The message and menu are shown in Display 
5-1. 
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- TEKTRONIX INC. . 
* 8550 DISK-RESIDENT DIAGNOSTIC SYSTEM 
. VERSION X.X + 
* Copyright (C} 1981 Tektronix 
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RUN MODE MENU 


2 - SELECT MODE 
H - HELP 


1 - AUTOMATIC MODE "** default *** 


Type in desired mode {<CR> or 1, 2, or H and <CR>} 
t | 


Display 5-1 
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As soon as the system terminal displays the diagnostic 
greeting message and RUN MODE MENU, press the RE- 
TURN key to select the AUTOMATIC MODE (System Verifi- 
cation). Immediately, another menu _ is_ displayed: 
AUTOMATIC MODE MENU. Press the RETURN key again 
to select the DISPLAY OPTION menu. Press the RETURN 
key a third time, to start execution of the AUTOMATIC 
SYSTEM VERIFICATION tests. No further intervention is 
required. 


Various “test running” messages for both the 8301 and 
8501 are displayed while the verification tests are executing. 
The 8301 (including the 68000 Emulator Processor) is test- 
ed first, followed by the 8501. The diagnostic tests take a 
total of approximately ten minutes to execute. At the end of 
that time, the system terminal will display either of two 
messages: 
SYSTEM VERIFICATION PASSED 


or 


SYSTEM VERIFICATION FAILED 


if the SYSTEM VERIFICATION FAILED message is dis- 
played, refer to the 8301 Microprocessor Development Unit 
Service Manual and 8501 Data Management Unit Service 
Manual for information on performing exhaustive diagnostic 
troubleshooting. 


This completes the functional test procedure for the 68000 
Emulator Processor. 


8540 INTEGRATION UNIT 
VERIFICATION 
Procedure 


1. 1 WG COUCG CituiatGr PTGCESSOF Wad Taciory-miStanea 
in your 8540, the 68000 Diagnostics PROM is already 
installed. If not, you'll have to insert the 68000 Diagnos- 
tics PROM into the 8540 Integration Unit. Refer to the 
8540 Integration Unit Installation Manual for this 
procedure. 


2. Make sure that the Mode Selector switch on the Sys- 
tem Controller board is in its normal operating configu- 
ration: switch positions 0-2 and 4-7 set to 0, switch 
position 3 set to 1. 


3. Power up the 8540. 


4. After the 8540 has displayed its boot message on the 
system terminal, you’re ready to run the 8540 
ROM-Based Diagnostics. 


5. At the system terminal, enter: 
> SEL DIAGS <CR> 


The system terminal will display the diagnostic greeting 
and the Run Mode Menu, as shown in Display 5-2. 


As soon as the system terminal displays the diagnostic 
greeting message and RUN MODE MENU, press the RE- 
TURN key to select the AUTOMATIC MODE (System Verifi- 
cation). Immediately, another menu is_ displayed: 
AUTOMATIC MODE MENU. Press the RETURN key again 
to select the DISPLAY OPTION menu. Press the RETURN 
key a third time, to start execution of the AUTOMATIC 
SYSTEM VERIFICATION tests. No further intervention is 
required. 


Various “test running” messages are displayed while the 
verification tests are executing. The diagnostic tests take a 
total of approximately ten minutes to execute. At the end of 
that time, the system terminal will display either of two 
messages: 

SYSTEM VERIFICATION PASSED 


or 


SYSTEM VERIFICATION FAILED 


lf the SYSTEM VERIFICATION FAILED message is dis- 
piayeu, reler iu tie 640 intey aiiun Unit Service iviatiuai fur 
information on performing exhaustive diagnostic 
troubleshooting. 


This completes the functional test procedure for the 68000 
Emulator Processor. 
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2 - SELECT MODE 
H - HELP 


Type in desired mode 
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Display 5-2 
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ADJUSTMENT PROCEDURES 


INTRODUCTION 3. Remove the top cover of the interface Assembiy and 
set it beside the main housing (see Fig. 6-1). 
This section tells how to adjust the 68000 Prototype Control 
Probe’s Power Supply board. NOTE 
Do not disconnect any of the interconnecting ribbon 
cables. 


PROTOTYPE CONTROL PROBE ee eee 
POWER SUPPLY CALIBRATION =, fel ar eg oe 


The 68000 Prototype Control Probe’s Power Supply board 
generates two reguiated supply voitages: +4.9 Vdc and eee nome ¢ Rona 
+5.2 Probe Vdc. The +4.9 Vdc supplies voltage for much HOW as oe URE Pe ‘MAIN HOUSING 
of the Interface Assembly circuitry. The +5.2 Probe Vdc is y g as ie 
used only by the 64-Pin Plug. Both of these voitages are 
adjustable and may require occasional calibration. 


Equipment Required 
TEKTRONIX microcomputer development system, with 
the 68000 Emulator Processor and Prototype Control 
Probe installed. 


® DVM with 100 uV resolution and +0.1% accuracy 
(TEKTRONIX DM501 or equivalent). 


Fig. 6-1. Access to Power Supply board. 


Procedure 
1. Make sure that primary power (115 Vac or 230 Vac) to 
the development system is OFF. 


2. Remove the four screws at the corners on the bottom 
of the Interface Assembly housing. 


CAUTION 


The Power Supply board is mounted to the top cover 
of the Interface Assembly. The Power Supply board is 
connected to the main housing by four ribbon cables. 
Be careful not to damage these cables when you re- 
move the top cover. 
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NOTE 
For the remainder of this procedure, refer to Fig. 6-2. 


. Connect the negative (-) test probe of the DVM to 
GROUND (any one of the four Power Supply board 
mounting screws). 


. Connect the positive (+) test probe of the DVM to 
TP1061 on the Power Supply board (see Fig. 6-2). 


. Turn on the DVM and the microcomputer development 
system. 


. At the system terminal, enter the following command: 
>SEL 68000 <CR> 
. Observe the voltage measured by the DVM. 


. Adjust R1051 on the Power Supply board, until the 


DVM reads +4.9 Vdc, +20 mV (+4.88 Vdc to +4.92 
Vdc). 


. Disconnect the positive (+) test probe of the DVM from 


TP1061. 


. Connect the positive (+) test probe of the DVM to 


TP1011 on the Power Supply board (see Fig. 6-2). 


. Observe the voltage measured by the DVM. 
. Adjust R1011 on the Power Supply board, until the 


DVM reads +5.2 Vdc, +50 mV/-.2V (+5 Vdc to 
+5.25 Vdc). 


. Turn off power to all equipment. 
. Disconnect the DVM from the Power Supply board. 
. Reassemble the Prototype Control Probe Interface As- 


sembly in reverse order of disassembly. 


(3771-20)3770-17 


Fig. 6-2. Power Supply board. 
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PERFORMANCE CHECK PROCEDURES 


INTRODUCTION 


After you nave installed the 68000 Emulator Processor and 
Prototype Control Probe in your microcomputer develop- 
ment system, the Emulator Processor should be tested for 
proper operation. The first part of this section discusses 
equipment necessary to verify functional operation of the 
68000 Emulator Processor and its associated Prototype 
Control Probe. The second part of this section discusses 
equipment necessary to verify timing relationships of signals 
available at the Prototype Control Probe pins. And the third 
part of this section contains diagnostic information specific 
to the 68000 Emuiator Processor and Prototype Conirol 
Probe. 


PERFORMANCE VERIFICATION 
Equipment Required 


To verify functional performance of the installed 68000 Emu- 
lator Processor, the following equipment is required: 


@ TEKTRONIX MicroLab | (067-0892-xx) 
® 68000 Personality Card (018-0181-xx) 


The MicroLab | checks the 68000 Emulator Processor and 
Prototype Control Probe by providing a circuit with known 
characteristics. This circuit is monitored by MicroLab | cir- 
cuitry, and test results are indicated on the MicroLab I’s 
LED display. The MicroLab | operating system also contains 
tests that functionally exercise the Emulator Processor and 
its probe. 


The information presented in this section assumes that you 
are familiar with the MicroLab | and its characteristics. For 
more information about this equipment, refer to the 
MicroLab | Instruction Manual (with the 68000 Personality 
Card supplement). 


Test Procedures 
Equipment Setup 
1. Ensure that primary power (115 or 230 Vac) to the mi- 


crocomputer development system and to the 
MicroLab | is OFF. 


2. Verify that jumpers P4 and P5 are correctly instalied on 
the 68000 Personality Card (see Fig. 7-1). For more 


information on 68000 Personality Card jumpers, refer 


to the Jumpers discussion in the 68000 Personality 
Card supplement. 


3. Install the 68000 Personality Card in the MicroLab |. 


NOTE 


To ensure a secure mechanical and electrical connec- 
tion between the Prototype Control Probe’s DIP plug 
and the zero-insertion-force (ZIF) socket on the per- 
sonality card, you should attach a standard low-profile 
DIP circuit board socket (64-pin) to the probe plug. 


4. Plug the 68000 Prototype Control Probe’s DIP plug into 
the ZIF socket on the 68000 Personality Card. 


Functional Test Procedure 


1. !f you have not already done so, perform the Equipment 
Setup procedure described earlier in this section. 


2. Turn on primary power to the microcomputer develop- 
ment system. 


3. Turn on power to the MicroLab | test fixture. 


NOTE 


For detailed information on operating procedures for 
your microcomputer development system, refer to 
your System User’s Manual. 


4. Start up (boot if necessary) the operating system of 
your development system. 


5. At the system terminal, when the prompt character (>) 
is displayed, enter: 
>SEL 68000 <CR> 


This identifies the Emulator Processor and Prototype 
Control Probe to be tested. 


6. Enter the desired emulation mode: 
>EM 1 <CR> 
7. To verify memory mapping capability, enter: 


>MAP U_ 0000 OFFFF <CR> 
>MAP URO SP:SD:0000 1FFF <CR> 


8. To verify breakpoint capability, enter: 


>BK 1 O2F8 <CR> 
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Monitor 
ROM 


MC68000L/64-Pin Zip Socket 


U1010 


(3982-1)3770-18 


Fig. 7-1. 68000 Personality Card jumper and strap locations. 


Etat ne Ab |e ee ee ee eer as 
« HMA IS IVI ULGW t wy Giitonrik ty: 


qd 


>RESET <CR> 


10. To begin program execution in the Emulator Processor, 
enter: 


>G <CR> 


If the 68000 Emulator Processor and Prototype Control 
Probe are operating properly, the MicroLab|! will display 
“HELLO”. 


11. Press the MicroLab! INC key twice to trigger the 
breakpoint. 


The Emulator Processor displays the breakpoint information 
on the system terminal. Program Counter will contain 
0002FC with A2 equal to 000002F8. 


The “HELLO” display on the MicroLab I, and the breakpoint 
information on the terminal indicate that most of the 68000 
Emulator Processor logic is functioning properly. However, 
several control lines are not checked during initialization and 
should be verified with the Processor Test, described later in 
this section. 
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Ran cco epee g FAST PRT ER 
INU MELLY widspliay 


If the MicroLab | LEDs do not display “HELLO”, a problem 
is indicated in the 68000 Emulator Processor module, the 
Prototype Control Probe, or the MicroLab 1. You can use 
the following procedure to determine which unit is 
malfunctioning: 


1. Turn off power to the MicroLab | and to the microcom- 
puter development system. 


2. Disconnect the Prototype Control Probe from the ZIF 
socket on the 68000 Personality Card. 


NOTE 


The 68000 microprocessor device is subject to dam- 

age by static discharge when not installed in its sock- 

et. Be careful when handling this device; hold it by its 

ends only and do not touch the pins. When the device 

is not in use, it should be stored in its conductive foam 

packing. 

3. Obtain a 68000 microprocessor device that is known to 

be operating properly. Install the device in the ZIF sock- 
et on the 68000 Personality Card. 


4. Turn on power to the MicroLab | test fixture. 


if the MicroLab | now displays “HELLO”, the problem is in 
either the Emulator Processor module or the Prototype Con- 
trol Probe. Refer to the Diagnostics discussion, later in this 
section, for corrective maintenance information. 


If “HELLO” is not displayed, a malfunction is indicated in the 
MicroLab |. Refer to the MicroLab ! Instruction Manual for 


corrective maintenance information. 


Processor Test Procedure 
1. if you have not aiready done so, perform sieps 1-5 of 
the Functional Test Procedure, described earlier in this 
section. 


2. At the system terminal, enter: 
>EM 2 <CR> 

3. To initialize the MicroLab I, enter: 
>RESET <CR> 


4. To initiate program execution in the Emulator Proces- 
sor, enter: 


>G <CR> 


5. Press the RESET key on the MicroLab | keypad. This 
initializes the processor test hardware in the 
MicroLab |. 


6. Press the Shift key, then the 1 key (PROC TEST), to 
start the Processor Test function. The dispiay wili show 
“Pn’, 


7. Press the 0 key. The MicroLab | begins the Processor 
Test sequence at PROC 0 and performs each of the 
Processor Tests in order. While each test is being per- 
formed, the display shows “Proc x” (where x is the 
number of the test being performed). 


Three Processor Tests (PROC O-PROC 2) are used for 
testing the 68000 Emulator Processor with its Prototype 
Control Probe installed. 

PROC 0 checks the BERR line. When the test begins, 
“PROC 0° will be displayed. If the test is com- 
pleted successfully, then PROC 1 is executed 
next. If the line is open or tied high, then ‘Error 
PQ’ is displayed. 

PROC 1 tests Bus Arbitration (Bus Request (BR), Bus 
Grant (BG), and Bus Grant Acknowledge 
(BGACK)). When the test begins, “PROC 1” is 
displayed. If the BR(L) line is open or tied high, 
then “Error P1” is displayed. If the BR(L) test 
is competed successfully, then “PRES ANY” 
is displayed, and you must check the 68000 
Prototype Control Probe’s Interface Assembly 
LEDs as follows: 
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If the BG(L) LED is not lit, then the BG(L) line 
is open or tied high. Note that the BGACK(L) 
LED has not been tested yet and is also not 
lit. 


If the BGACK(L) LED is not lit and the BG(L) 
LED is lit, then the BGACK(L) line is open or 
tied high. 


If both the BG(L) and BGACK(L) LEDs are lit, 
then press one of the hexadecimal keys (0-F) 
located on the MicroLab |. 


PROC 2 is executed next. 
PROC 2 tests the Autolevel Interrupt levels (3-7). 
When the test begins, “PROC 2” is displayed, 
followed by “IN= 7”. You must then press the 
SPECIAL key. If the test is executed success- 
fully, then the next level interrupt is displayed 
and you must press the SPECIAL key again. If 
any of the interrupt lines (IPLO-IPL2) are not 
functioning properly, then the monitor will 
hang or “Error P2” will be displayed. Note that 
this test requires you to press the SPECIAL 
key a total of five times, decrementing from 
interrupt levels seven to three. 


If all the PROC tests are successfully completed, the LED 
display indicates “rEAdY’. 


Successful completion of both the Functional Test and the 
Processor Test procedures verifies that the 68000 Emulator 
Processor and Prototype Control Probe are operationai. 


EMULATOR TIMING VERIFICATION 


You may occasionally want to verify timing relationships be- 
tween the signals available at the pins of the Prototype Con- 
trol Probe. The following paragraphs discuss equipment 
necessary to perform these timing verifications. 


Detaits of these timing relationships are provided in the 
68000 Emulator Specifics section of your System Users 
Manual. 


Measurement Considerations 


Verifying the timing relationships of Emulator Processor sig- 
nals involves the measurement of very small time incre- 
ments. Test equipment used for these measurements 
should be able to resolve timing differences between two 
signals of 5 ns or less. A resolution of 1 ns is preferred for 
verification of the most critical timings. 
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Be careful that errors are not introduced with the test equip- 
ment being used. Test equipment calibration should be 
checked carefully. If you are using a dual trace oscilloscope, 
rather than a dual beam model, be sure to account for any 
possible skew between the two input channels. In general, 
good laboratory measurement practices should be followed 
to ensure accurate measurement of these timing 
relationships. 


Equipment Required 
To measure timing relationships with the preferred accuracy 
and resolution, the following equipment may be used: 
® TEKTRONIX 7844 Dual Beam Oscilloscope, or 
equivalent 
© Two TEKTRONIX 7A26_ Vertical 
equivalent 


© TEKTRONIX 7B85 Delaying Time Base; or equivalent 


Amplifiers, or 


Controlling the Signal Lines Under 
Test 


Some processor signal lines, such as interrupt lines, are 
normally connected to asynchronous circuits. Timing rela- 
tionships of these asynchronous signals may be difficult to 
measure with an oscilloscope. To exercise these signal lines 
in a periodic manner, you may find it necessary to develop 
software routines, or use an external test fixture such as the 
TEKTRONIX MicroLab I. 


DIAGNOSTIC TESTING 


Each time you install the 68000 Emulator Processor in your 
microcomputer development system, system verification 
checks should be performed. Emulator Processor diagnos- 
tics are run automatically as a part of the system diagnostic 
test program. Procedures for running this diagnostic test 
program are included in your microcomputer development 
system’s Installation Guide. 
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The diagnostics allow you to verify operation of the 68000 
Emulator Processor and the 8500-Series Emulator Control- 
ler board. The following text describes the 68000 Emulator 
Processor diagnostics in detail. Note that the descriptions 
are divided into the following two major headings: 


Test Descriptions include general functional descriptions 
and error displays for the individual 68000 diagnostic test 
modules. 


Test Module Specifics describe in detail the operation of 
the individual 68000 diagnostic test modules. 


The 68000 Emulator Processor diagnostics function as a 
sub-set of the 8550 disk-resident diagnostics or 8540 
ROM-resident diagnostics. (For the 8540, the 68000 diag- 
nostics ROM must be installed.) That is, the 68000 diagnos- 
tics are selected and run from within the operating system’s 
executive diagnostics. This text will not describe how these 
executive diagnostics are loaded and executed. For a com- 
plete description of the applicable diagnostics, see the ser- 
vice manual for your development system. 


If the diagnostics are run in Automatic Mode, the software 
will determine which emulator processor is installed, and run 
the appropriate diagnostics. 


if the 68000 Emulator Processor diagnostic program is se- 
lected, but a 68000 Emulator Processor is not installed, er- 
ror code 0E/0000 will be displayed. If the diagnostics display 
this error code, verify that you selected the correct diagnos- 
tic program. 


Diagnostics Overview 


The 68000 Emulator Processor diagnostics are menu- 
driven. You select test, error loop, and display options prior 
to running a specific test group, and the options remain in 
effect until you abort the test by entering ESC, CTRL-C, or 
BREAK. The following paragraphs describe the test option 
selection sequence. 


When the 68000 diagnostics are selected, you are present- 
ed with a test option menu, as shown in Display 7-1. 
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| OPTION MENU | 


~- RUN ALL 
- I/O PORT & 


—- NRIMD/RESTORE 
vu 


aia 7 Dw a Va 


- EMULATION MODE 
- BREAKPOINT TEST 
- Svc TESTS 


RAM 


TA 
av 


E 
I 


Han 


T 
G 
6) 
BS) 


- 68000 CPU TEST 

- TTA INTERFACE TEST 
- MAC INTERFACE TEST 
- SPECIFIC TEST 

- HELP 


mHOAN DAR WHF OC 
| 


*** defauit *** 


WRITE PROTECT/MEMORY MAP TESTS 


1 
3 
L 
| 


| Type in desired option number, H or T with <CR> | 


Display 7-1 


NOTE 


Test options 8 and 9 are executed only if the TTA and 
MAC options are installed in your development 
system. 


Test Option Selection 


Each test option is made up of one or more “test modules” 
(individual tests) which are described later. When you select 
a test option, the 68000 diagnostics run all of the test mod- 
ules within that option. 


For example, if you select option 0 (the RUN ALL option), all 
test modules are executed. If the 68000 Emulator Processor 
passes a module, the diagnostics go on to the next module. 
If an error is detected, the diagnostics may loop on that 
module, or go on to the next, depending on the looping op- 
tion you select. 


if you type H, the diagnostic program wili dispiay a heip 
message that lists all the individual test modules and their 
test numbers (see Display 7-2). 


Test Module Selection 


lf you type T, the diagnostic program will prompt you to 
enter a two-digit module number and <CR>, to select a 
SPECIFIC TEST module to run. The test modules are listed 
in the Help Option Menu. 


It is recommended that you use the RUN ALL option in or- 
der to gain the broadest overview of the faulty boards, and 
then employ the SPECIFIC TEST option to repeat the test 
program(s) most useful in troubleshooting your system. 
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HELP OPTION MENU 


(@) All Modules 00-90 *** default *** 
OO - EMU Detection Te 
1 10 - EMU Activation sPhence Test 
11 - Clock Fail Detection Test 
12 - Auxiliary Port Test 
13 - Command Port Test 
14 - RAM INHIBIT Test 
15 - UMAP/Write Protect RAM Test 
16 - BKPT/SVC RAM Test 
17 - Shared Communication RAM Test 
2 20 - Invalid Command Test 
21 - Shared RAM Access Test 
22 - UMAP/BKPT RAM Access Test 
23 - Register Restore/Dump Test 
24 - D/R ROM Routines Completion Test 
3 30 - SLVPAUSE/RUN Line Test 
31 - RUNUSER Test 
32 - Single Cycle Test 
33 - AO Write Test 
34 - STOP Instruction Test 
35 - Address Fault Test 
36 - Halt Condition Test 
4 40 - BKPT1 Test 
41 - BKPT2 Test 
42 - BKPT3 Test 
43 - BKPT1 Arms 2 Test 


5 50 - JMP ACK/SVC INHIBIT Test 
51 - SVC Operational Test 
6 60 - Write Protect Test 


61 - Memory Map Test 
7 70 - 68000 CPU Test 
8 80 - TTA Interface Test 
9 90 - MAC Interface Test 
T - Run 1 TEST MODULE from this list instead of OPTION test group 


Type in desired option number, H or T with <CR> 


Display 7-2 
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| ERROR LOOP CONTROL MENU : 


1 - LOOP ON ERROR / CONTINUE IF PASS 
2 - LOOP ON ERROR UNTIL RESET 
3 - DO NOT LOOP ON ERROR - CONTINUE 


Type in looping selection 


{<OR> or 1 - 3 and <CR>} 


*** default *** | 
i 
i 


e_—V—_ | 
Display 7-3 


DISPLAY MENU 


1 - DISPLAY ON TERMINAL 


eee detault (* <4 


2 - DISPLAY ON TERMINAL & J103 AUX PORT PRINTER 


3 - NO DISPLAY 


{<CR> or 1 - 3 and <CR>} | 


Display 7-5 


Error Loop Option Selection 


Each test option prompts you to select an error loop option. 
Display 7-3 shows the Error Loop Control Menu. 


Each test module is broken down into loops, so that the 
entire test need not be repeated to isolate an error. 


Error loop option 1. The default option. The test being run 
loops only as long as an error condition exists. 


Error loop option 2. If an error is detected, the test being 
run loops until you enter ESC or CTRL-C. 


Error loop option 3. Continues on to the next test, even if 
an error is detected. Error loop option 3 is useful in order to 
gain an overview of the failure states. 


Display Option Selection 


You will also be prompted to select from three display op- 
tions, as shown in Display 7-4. 


Display option 1. The default option. All messages are dis- 
played on the terminal only. 


Display option 2. Messages are displayed on the terminal 
and are sent to a line printer connected to Auxiliary Port, 
J103. 


Display option 3. No messages are displayed. This display 
option decreases scope loop delays. 


As the diagnostics are running, a display showing the test 
module number, the iteration number, and the number of 
errors is shown on the system terminal. Display 7-5 is an 
example of the display caused by the Auxiliary Port test 
execution. The RUN ALL option will be executed as option 
00. 


The Module Running entry contains the number of the test 
module currently executing. If SELECT MODE has been uti- 
lized to run the 68000 diagnostic test program, the Module 
Running message will sequence through the tests in the op- 
tion list selected, then repeat the sequence until interrupted 
by a keyboard ESC or BREAK character. 
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The Iteration count represents the number of times that the 
selected test sequence has been completed. The Error 
count is incremented whenever an error is detected during 
test execution and is cumulative. Both the Iteration and Er- 
ror counts are displayed as hexadecimal numbers. 


The error display formats are unique to the type of testing 
being performed. These error displays are described in the 
individual test module descriptions. Table 7-1 is a list of Sys- 
tem Interrupt codes which may appear in the error display. 


Table 7-1 
System Interrupt Definitions 


INTRPT Definition 


01 System Memory Error 

02 Write Protect Violation 

03 Program Parity Error 

04 HSI Interface Input 

05 HSI Interface Output 

06 Remote Port ACIA 

07 Auxiliary Port ACIA 

10 System Port ACIA 

11 Interval Timer 

12 DMA Interrupt 

13 Flexible Disc Interrupt <manufacturing 
test> 

14 (not assigned) 

15 PROM Programmer Data Interrupt 

16 PROM Programmer Status Interrupt 

17 (not assigned) 

20-27 SVC1-SVC8 

320 RKPT1 (Fmulator Controller) 

31 BKPT2 (Emulator Controller) 

32 Single Cycle (Emulator Controller) 

33 SLV HLT Interrupt 

34 Diagnostics Interrupt <diagnostic front 
panel> 

35 <INT29 (TTA)> 

36 <INT30> 


<INT31(MAC)> 


The 68000 Emulator Processor contains on-board break- 
points (1, 2, and 3). The breakpoint values given in the error 
displays represent the Emulator Processor’s breakpoint val- 
ues and not those of the System Controller. 
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Diagnostic Program Overview 


The following text provides a program overview of the 
68000 Emulator Processor diagnostics. Each test group 
name is preceded by the option number (1-9) that you use 
to select that test group. (Option number 0, however, se- 
lects the RUN ALL option, rather than selecting only the 
Emulator Detection Routine to run as an individual option.) 
Each test module within a test group is listed by its test 
number. 


The 68000 diagnostic program consists of nine test groups 
that are broken down into four separate areas. 


In Test Group 1, the 68000 Emulator Processor is activated 
and its reset is cleared. However, no commands are issued 
to the 68000 microprocessor and no operational tests are 
performed. Test Group 1 concentrates on the I/O Port, 
memory, and control line verification. 


In Test Group 2, the 68000 Emulator Processor executes 
various Dump and Restore (D/R) ROM utilities without exe- 
cuting the Run User utility. Test Group 2 functionally tests 
the Emulator Processor without allowing the 68000 
microprocessor to access the system bus. 


in Test Groups 3-7, the 68000 microprocessor executes 
the RUNUSER command and gains access to the system’s 
resources. 


In Test Groups 8 and 9, the Trigger Trace Analyzer (TTA) 
and Memory Allocation Controller (MAC) board interfaces 
are verified. Test Groups 8 and 9 are executed only if the 
TTA and MAC are installed in your development system. 


NOTE 


Breakpoint RAM, Write Protect HAM, and Frogram 
Memory are initialized before Test Groups 3-9 are 
run. The 68000 microprocessor’s exception/interrupt 
vector space (0O—O3FF) is loaded with 0000 O4FE 
(which points to a Branch to Self instruction). The re- 
mainder of Program Memory is filled with Branch to 
Self instructions. 


The test sequencer has been designed to deactivate and 
reactivate the Emulator Processor between each test. Pow- 
er is left turned on to the Interface Assembly, unless the 
reset sequence is specifically being tested. The reactivation 
sequence ensures that each test is being started from a 
common base (that is, the microprocessor will be in the Su- 
pervisor state). 


Test Descriptions 


The following text gives a general description of the test 
modules and error displays used by the 68000 Emulator 
Processor diagnostics. The Test Module Specifics discus- 
sion, later in this section, describes in detail the operation of 
each test moduie. 


In the following test module descriptions, some sample error 
displays contain data in the EXPECTED column that is not 
used as a test criteria for successful completion. Consult the 
Test Module Specifics to determine what is required for suc- 
cessfui test compietion. 


Some test modules are run several times for a particular 
test option. In this case, expected values mas change with 
each test pass, and are displayed as “ me *" Consult 
the individual test descriptions to ae the individual 
test pass’s expected values. 


Test Group 0 Emulator Detection 


0E/0000—EMU Detection Test. This test verifies that the 
68000 Emulator Processor has been properly installed. This 
is the first test executed only when RUN ALL is selected. 


Description. Tne EMU Status Port (AD) has four defined 
bits: 


© D4—HALTED 

* D2—EMU RESET REQ 
© D1—CLKFAIL 

© DO—HAVE RUN 


The Emulator Processor is powered down, and the EMU 
RESET REQ bit should be reset high, indicating that the 
Emulator Reset sequence must be performed. When the 
EMU Status Port is read, the unused bits are masked off, 
and a non-zero condition indicates that the 68000 Emulator 
Processor is installed. In particular, the EMU RESET REQ 
bit is relied upon to indicate that the Emulator Processors is 
present. However, any other defined bit that is asserted also 
allows the test to pass. 


>>>>>>>>>>>>>>> 


EMU Detection Test 


68000 EMULATOR NOT DETECTED 


PRIMARY SUSPECT 


DIAGNOSTIC FAILURE 
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Error Message. See Display 7-6. 


Test Group 1 I/O Port And RAM Tests 


Test Group 7 tests the 68000 Emulator Processor without 
requiring the 68000 microprocessor to be operational. It 


ee | (Py eee | 


therefore represents the smailest emulator kernel that can 
be tested by the system processor. This test group exer- 
cises the Emulator Processor’s !/O ports, on-board memo- 
ry, and selected control lines. 


Only the Command Port allows (partial) direct read-back 
verification, so the EMU Controi and AUX Coniroi Poris are 
tested through specific control line verification tests. Be- 
cause some control line verification tests require that the 
Emulator Processor be operational, these tests are execut- 
ed in each test group that includes operational testing. Only 
a select group are included in Test Group 1. The following is 
a list of status lines that are not tested (while asserted) in 
Test Group 1: 


EMU Status Port (AD) 
® HAVE RUN (see RUNUSER Test, 0E/0031) 
© HALTED (see HALT Condition Test, 0E/0036) 


AUX Status Port (8E) 
® STOP (see STOP instruction Test, 0E/0034) 
© BKPT1 (see BKPT1 Test, 0E/0040) 
® BKPT2 (see BKPT2 Test, 0E/0041) 
® BKPTS3 (see BKPTS3 Test, 0E/0042) 
© INT29 (see TTA Interface Test, 0E/0080) 
© WRPROT INT (see Write Protect Test, 0E/0060) 


Command Port (8F or 1001) 
@ MISSED NMI (not tested in asserted state) 


In addition, the AUX Control Port’s (8E) Forced Function 


Code lines FFCO-FFC2 are not used in Emulation Mode 0, 
and therefore, are not tested in this diagnostic program. 


KMS KEKE 


Error Code = OEF/0000 


= 68000 EMULATOR BOARD 2 


Display 7-6 
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Test Group 1 is designed to initialize a port prior to individ- 
ual control line testing of that port. The initialization tests 
have been included to test for port accessibility and to de- 
tect stuck status bits that could cause misleading error dis- 
plays in subsequent tests. Consult the test description 
sections for specific initialization procedures, because differ- 
ent initialization procedures are required for various status 
bits. Specific control line tests contain provisions to both 
assert and deassert the control lines being tested. In this 
way, port initialization is effectively tested twice; after the 
power-up sequence and in simulation of normal Emulator 
Processor operation. 


Many port functions, such as a Command Port read-back, 
cannot be tested until the 68000 microprocessor has been 
released from a reset condition (EMU ACTIVE bit asserted 
in the EMU Control Port). Therefore, the Emulator Proces- 
sor’s basic hardware kernel must also include the 68000 
microprocessor, the shared resource arbitration logic, and 
supporting buffer circuitry. In the Test Module Specifics dis- 
cussion, later in this section, the Key ICs lists include those 
components identified as primary sources of failure, The 
shared bus arbitration logic can also be the source of error 
for many of the tests in Test Group 1; however, those IC’s 
are not specifically listed. 


Test Group 1 concludes with a 2650 test of the 68000 Emu- 
lator Processor’s on-board RAM. The memory tests make 
muitiple passes through the memory array, reading and writ- 
ing dissimilar test patterns. With each pass through memo- 
ry, a new test pattern is loaded into the entire memory 
array. The existence of the oid test pattern is verified before 
the next pattern is written. Thus both the data and address 
integrity of the RAM are tested. (Shorted address lines will 
be detected in the read before write phase.) 


The LOOP ON ERROR and LOOP UNTIL RESET ontinns 
produce the tightest scope loops, with the test repeating 


after the first occurrence of an error. The DO NOT LOOP, 
CONTINUE option displays all errors detected within any 


>> >>>>>>>>>>>>>> 


EMU Activation Sequence Test 


EMU STATUS PORT (AD) 
ACTUAL = oe 
EXPECTED = ** 


DIAGNOSTIC FAILURE 


given pass, with the first occurrence listed in the primary 
error display, and subsequent errors listed in a secondary 
display. The DO NOT LOOP, CONTINUE option can thus be 
used to obtain failure pattern information, which is helpful 
during shorted address line troubleshooting. If errors are 
listed in the secondary display, a random memory failure 
has probably occurred (rather than the pattern failure ex- 
pected with a buffer or memory chip failure). 


Test Group 2 continues to test the Emulator Processor by 
executing “non RUNUSER” commands to the 68000 
microprocessor kernel. Both Test Group 1 and 2 perform 
tests that do not halt the System Processor (2650). 


0E/0010—EMU Activation Sequence Test. The Activation 
Sequence test verifies that the Emulator Reset sequence 
logic is operational. The Emulator Processor is powered up 
and activated, and the EMU Status Port checked for a low 
in the EMU RESET REQ bit (D2). Therefore, two bits are 
tested in the EMU Control Port, PROBEPWR (D7) and EMU 
ACTIVE (D2), and one bit is tested in the EMU Status Port, 
EMU RESET REQ (D2). 


Description. Successful completion of the reset sequence 
determines whether the Emulator Processor’s DLYD AC- 
TIVE signal is asserted or deasserted. Therefore, if this test 
fails, all of the other tests in the 68000 diagnostic program 
might be invalidated (unless the problem is specifically with 
the EMU Status Port, U2060). 


The Emulator Processor asserts the EMU Status Port’s 
EMU RESET REQ bit high whenever the Emulator Proces- 
sor's Interface Assembly is powered down. The EMU RE- 
SET REQ bit should be cleared after EMU Control Port’s 
EMU ACTIVE bit is asserted. Note that Test Group 3 con- 
tains tests for the EMU Status Port bits HALTED (D4) and 
NAVE AUN (UY) (in ine asserted state). 


Error Message. See Display 7-7. 


KKK KKK 


Error Code = OEF/0010 


Display 7-7 


0E/0011—Clock Fail Detection Test. The Clock Fail De- 
tection test verifies that the Emulator Processor’s clock fail 
detection circuitry is operational. The EMU Status Port’s 
CLKFAIL bit (D1) is also tested. 


Description. This test assumes that the 64-Pin Plug does 
not have a clock source connected to it. The Emulator Pro- 
cessor is forced into Emulation Mode 2, where it would nor- 
mally expect a prototype circuit clock source to be available. 
However, since no clock source is connected, the CLKFAIL 
bit (D1) should be asserted in the EMU Status Port. To com- 
plete the test, Emulation Mode 0 is reselected, which should 
clear the CLKFAIL bit. 


Error Message. See Display 7-8. 


0E/0012 - Auxiliary Port Test. The Auxiliary Port test veri- 
fies that the AUX Status Port (8E) can be initialized properly, 
and that the S/CY EN bit (Single Cycle Enable) can be set in 
the AUX Control Port (8E). This test also verifies that the 
status of the AUX Control Port’s S/CY EN bit can be read 
back through the AUX Status Port’s S/CY ACTIVE bit. 


>> >>> >>>>>>>>>>> 


DIAGNOSTIC FAILURE 
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Description. Tne AUX Status Port can only be accessed via 
the Shared Data Bus. Therefore, this test must fully activate 
the Emulator Processor to guarantee that the Shared Data 
Bus arbitration logic is active. Bits DO-D5, of the AUX Sta- 
tus Port, are reset high when this port is read. (Note that the 
AUX Status Port is inverted.) This means that the port is 


Note that the EMU Status Port’s bit D7 is pulled high. This 
is so that a port access failure can be detected by a low in 
D7. 


The S/CY EN bit is the only AUX Control Port bit with direct 
read-back capabilities through the AUX Status Port. Three 
read-backs must be performed to verify that the S/CY EN (in 
the AUX Control Port) and S/CY ACTIVE (in the AUX Status 
Port) can be asserted and deasserted. 


Error Message. See Display 7-9. 


K< KKK KK 


Clock Fail Detection Test 


| 

| EMU STATUS PORT (AD) 
| ACTUAL = ** 

| EXPECTED = ** 


PRIMARY SUSPECT 
SECOND SUSPECT 


Error Code = OE/00O11 


68000 EMULATOR BOARD 2 
68000 EMULATOR BOARD 1 


Display 7-8 
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DIAGNOSTIC FAILURE 
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Auxiliary Port Test 


AUX STATUS PORT (8E) 
ACTUAL = ** 
EXPECTED = ** 


Error Code = OE/0012 


Display 7-9 
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0E/0013—Command Port Test. The Command Port test 
verifies that the Emulator Processor’s Command Port (8F) is 
initialized properly after the Emulator Processor has been 
activated, and that bits D1-D5 can be written to and read 
back. 


Description. The Command Port has three parts that are 
inspected during this test. 


The first part tests the SLV PAUSE (read-back) bit, DO. This 
bit is essential for the RUNUSER command synchronization 
between the development system and 68000 micro- 
processor. Only the assertion state can be directly tested by 
the 2650, since SLV PAUSE is always asserted while the 
2650 is running. The RUNUSER test (Test Group 3) tests 
the deassertion state. 


The second part tests the MISSED NMI bit, D6. This bit can 
be asserted only when the Emulator Processor is operating 
in Emulation Mode 1 or 2 and the prototype circuit asserts a 
specific interrupt sequence during an Emulator Processor 
break or trace operations. The MISSED NMI assertion state 
is not tested in this diagnostic program. However, this test 
does verify that the Missed NMI latch can be reset through 
the deactivation of the Emulator Processor or by writing a 1 
to bit D6. 


The third part concerns command transfer (data bits D1-D5 
and D7). Although writing to the Command Port involves 
access via the Shared Data Bus, the Command Port can be 
read by the 2650 through only one dedicated buffer (U2050). 
The Emulator Processor must be “Active” (Selected) and 
MSTRRUN(L) asserted to get access to the Command Port 
(8F), however the port can be read by the 2650 even though 
the 68000 microprocessor has control of the Shared Data 
Bus. This test verifies that the CMD PRESENT bit (D7) has 
been cleared in the Command Port immediately after a 
power-up sequence. The COMMAND (code) bits, D1-D5, 
are tested using write/read test patterns (see Test Module 
Specifics, later in this section). 


The third part continues with a write function, which re- 
quires the Shared Data Bus Arbitration logic to be function- 


>> >> >>> >>>>>>>>>> 


Command Port Test 


DIAGNOSTIC FAILURE 


ing properly. CMD PRESENT(H) is the key signal employed 
by the arbitration logic and remains deasserted for the dura- 
tion of this test. The asserted state of CMD PRESENT (D7) 
is not verified in this test, since the test is not intended as an 
operational check (refer to Test Group 2). 


Error Message. See Display 7-10. 


0E/0014—RAM INHIBIT Test. The RAM INHIBIT test veri- 
fies that the 68000 Emulator Processor’s RAMINH(L) line is 
operational. 


Description. The Emulator Processor’s RAMINH(L) line is 
used as a Program Memory de-select line. When the Emula- 
tor Processor’s Shared Communication RAM is mapped 
into the Program Memory space and the 2650 accesses the 
Emulator Processor’s memory, RAMINH(L) low, prevents 
Program Memory from responding. RAMINH(L) is activated 
via the RAMEN (RAM Enable) bit in the Emulator Proces- 
sor's EMU Control Port (D1), since RAMINH(L) is active 
only when the RAMEN bit is asserted. 


This test verifies the operation of RAMINH(L) both within 
and outside of the Emulator Processor’s RAM address 
range. Data integrity of the Emulator Processor’s RAM is 
not verified in this test, so the value written to the Emulator 
Processor is not read back. (See tests 0E/0015, 0E/0016, 
and 0E/0017 for Emulator Processor RAM verification.) 
Note that since address line A15(L) and CMEM(H) are fac- 
tored into the access equation, the RAMINH(L) signal 
should be asserted by the Emulator Processor only during 
access of Program Memory, 8000-FFFF. Note also that 
CMD =0(H) has also been factored into the equation. Thus 
RAMINH(L) is asserted only when no commands are 
present in the Command Port. 


NOTE 


Program Memory operation is assumed to have been 
verified by the general system tests, prior to execution 
of the 68000 diagnostic program. 


Error Message. See Display 7-11 
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0E/0015—UMAP/Write Protect RAM Test. The UMAP/ 
Write Protect RAM test verifies the integrity of the 68000 
Emulator Processor’s UMAP/Write Protect RAM. 


Description. Tne UMAP/Write Protect RAM are implement- 
ed in separate memory chips, but share a common selection 
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logic and are tested together. 


This is a 2650 access test of the UMAP/Write Protect RAM, 
and should be used with Test Group 2 (verifying that the 
68000 microprocessor cannot corrupt the UMAP/Write Pro- 
tect memory) and Test Group 6 (testing for complete verifi- 
cation of the RAM, including operational functioning). 


This RAM is implemented as 2 bits wide, with SDO for the 
Write Protect function and SD1 for the UMAP function. 
RAM is mapped into the Program Memory space from 
COOO-FFFF after the RAMEN bit (D1) in the EMU Control 
Port has been set. Since access to the memory is via the 
Shared Buses only, the CMD=0 signal is significant in al- 
lowing the 2650 access. During the second memory pass, 
this test performs a read verify prior to a write at each loca- 
tion. Thus both address and data integrity are tested. You 
can specify the DO NOT LOOP, CONTINUE option, to read 
all errors detected within each memory pass. 


Error Message. See Display 7-12 
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0E/0016—BKPT/SVC RAM Test. The BKPT/SVC RAM 
test verifies that the Emulator Processor’s Breakpoint RAM 
is operational. 


Description. Tne Breakpoint (BKPT) and Service Call (SVC) 
functions share common memory and selection logic. There- 
fore, their RAM circuitry is tested together. This is a memor 
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test only. (See Test Groups 4 and 5 for operational testing.) 


The BKPT/SVC RAM is mapped from 8000-83FF and is 
four bits wide. D3 is used for SVC’s and DO-D2 for BKPTs. 
Since this memory is accessed via the Shared Data Bus, 
CMD =0 is significant in allowing the 2650 access. The DO 
NOT LOOP, CONTINUE option should be used to display all 
of the errors that occur during one memory pass. 


The memory passes were chosen to ensure that both the 
data and address integrity of the memory is adequately test- 
ed (see Test Module Specifics, later in this section). Since 
the data read-back from the memory is via multiplexers 
(U4070, U4090), the memory test has been broken down 
into four groups, to ensure that multiplexer failures can be 
detected. This test performs three passes through memory: 
one write only, one read then write, and one read only. 


Error Message. See Display 7-13. 
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0E/0017—Shared Communication RAM Test. The Shared 
Communication RAM test verifies that the Emulator Proces- 
sor’s Shared Communication RAM is operational. This is a 
memory test from the 2650 side only (see Test Group 2 for a 
write test originating from the 68000 microprocessor). 


Description. The Shared Communication RAM is mapped 
into the Program Memory space from AQ00-A7FF. The 
Shared Communication RAM consists of two banks of 4-bit 
wide memory. This test accesses the memory from the 
Shared Data Bus, and is therefore affected by the condition 
of the CMD=O(L) signal. 


This test makes four passes through memory, each pass 
consisting of one write and one read verify. Both the data 
and address integrity of the RAM are tested. Refer to Test 
Module Specifics, later in this section, for test pattern 
information. 


The 2650 accesses the Shared Communication RAM eight 
bits at a time. The 68000 microprocessor performs a word 
access. Therefore, this test can be used to verify memory, 
but Test Group 2 must be run to verify the high order data 
byte buffer (U6200) from the Shared Data Bus. 


Error Message. See Display 7-14. 
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BKPT/SVC RAM Test 


DIAGNOSTIC FAILURE 


Test Group 2 Dump/Restore Logic Verification 


Test Group 2 exercises the 68000 Dump/Restore (D/R) 
PROM routines and associated logic, with the exception of 
the RUNUSER command. The RUNUSER command has 
been excluded in an effort to confine testing to the shared 
resources of the Emulator Processor, without allowing the 
68000 microprocessor to access the Program Memory 
space. Since the 68000 microprocessor executes the D/R 
routines (except RUNUSER) in parallel with 2650 execution, 
the 2650 is not halted during these tests. . 


Communication between the two processors is arbitrated 
through the Emulator Processor’s EMU Command Port. 
Writes to this port are arbitrated between the two proces- 
sors primarily through the state of CMD PRESENT. Howev- 
er, either processor is allowed to read the EMU Command 
Port (with a few 68000 exceptions) while the other has con- 
trol of the Shared Bus area. Because the CMD PRESENT 
bit (D7) can be accessed by both processors at the same 
time, the software convention of requiring two successive 
reads before the deciding state is used. 


The software access convention is especially important in 
light of the fact that mutual hardware exclusion to the 
Shared Data Bus is not guaranteed. Specifically, a read of 
the AUX Control Port (8E) or a write to the Command Port 
(8F) by the 2650 while the 68000 microprocessor has con- 
trol of the Shared Buses (CMD=0 asserted with a com- 
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mand present) results in bus contention on the Shared Data 
Bus. (Refer to the D TO SD(L) signal and the 8F RD(L) sig- 
nal on EMU 1 for details.) The 2650, therefore, accesses the 
Shared Buses only after it has determined that D7 in the 
Command Port is equai to zero on two successive reads. 
The system processor asserts D7 when it passes a com- 
mand to the 68000 Emuiator Processor, and the 68000 
microprocessor clears the bit when it completes execution 
of the command. Each test in Test Group 2 uses a timeout 
wait loop when the 2650 polls the Command Port for 


deassertion of bit D7. 


This test group does not contain a D/R PROM checksum 
test, because the Emulator Processor hardware design re- 
quires that an external hardware jumper be placed on the 
D/R address decoder PROM (in order to prevent a 
RUNUSER detection during the checksum verification pro- 
cess). The D/R PROM are therefore tested via a functional 
test of its routines. 


NOTE 


Even a hardware jumpered checksum test would re- 
quire use of the EXECRAM routine of the D/R PROM, 
so the PROM must be at least partially operational 
before its checksum can be calculated by the 68000 
microprocessor. The 2650 cannot gain direct access 
to the D/R PROM. 


0E/0020—invalid Command Test. The Invalid Command 
test verifies that the 68000 Emulator Processor’s recog- 
nizes an invalid command from the 2650. Since the 68000 
microprocessor need only read the Command Port and 
compare that vaiue to the commands iisted in the 
Dump/Restore PROM, this test represents a minimal test of 
the D/R PROM and the shared bus arbitration logic. 


Description. The 68000 Emulator Processor begins polling 
the Command Port as soon as the port’s reset is cleared 
during the Activation sequence. While the 68000 
microprocessor is in a program loop (location 0434-0436) in 
the D/R PROM, bit D7 of the Command Port is tested for 
the presence of a valid command (CMD PRESENT, D7 = 
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Invalid Command Test 
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The test begins when the 2650 writes an invalid command 
to the Command Port and begins polling the Command Port 
for D7 to be cleared by the 68000 microprocessor. The 
68000 senses that CMD PRESENT has been asserted after 
two consecutive reads, and compares the command to a list 
of reference commands in its D/R PROM. After determining 
that the command does not exist, the 68000 micro- 
processor should write 02 to the CMDSTAT in the Shared 
Communication RAM (location A054, as accessed by the 
2650) and clear the Command Port. The 68000 then returns 
to its polling state. The 2650 detects the cleared command 
status and checks the CMDSTAT location for the proper 
vaiue. 


The basic hardware kernel being tested is of significant size. 
It includes the 68000 microprocessor and buffer circuitry in 
the Interface Assembly, the D/R PROM on the Emulator 
Processor, cable buffers, and the shared bus arbitration log- 
ic during the write to the CMDSTAT location in the Shared 
Communication RAM. (Consult the Test Group 2 introduc- 
tion earlier in this section for more details on arbitration 
logic.) 


The write operation to the CMDSTAT location tests the Em- 
ulator Processor’s data bus buffer latch operation, via the 
DATA LAT EN(H) and ID TO SD(L) signals on EMU 1. The 
68000 microprocessor generates a Data Strobe (DS) when- 
ever writing to the Shared Data Bus or the System Data 
Bus (via the Shared Data Bus). Note the delay line included 


Error Message. See Displays 7-15 and 7-16. A timeout wait 
loop is used when the 2650 poiis the Command Port, so 
that if CMD PRESENT (D7) never clears, Display 7-15 is 
displayed. The selected test sequence then continues. If an 
error is detected, Display 7-16 is displayed. Note that only 
one of these messages will be displayed. 


0E/0021—Shared RAM Access Test. The Shared RAM 
Access test verifies that the 2650 is not allowed access to 
the Shared Communication RAM while the 68000 micro- 
processor is executing a command and has been granted 
control of the Shared Buses. 
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Shared RAM Access Test 


2650-RAM-ACCESS LOGIC FAILURE 


Error Code = OE/0021 


Display 7-18 


Description. Both the Shared Bus arbitration logic, and the 
D/R PROM’s diagnostic Execute from RAM command 
(EXECRAM) are tested. The 2650 attempts a write to the 
Shared Communication RAM while the 68000 is executing a 
Decrement and Branch to Self instruction. The 68000 
should loop 256 times and then clear the Command Port. 
This effectively tests the Shared Data Bus arbitration logic 
(U4120). 


The 2650 should see the deassertion of the Command 
Port's bit D7 and then attempt to regain the control of the 
Shared Bus by writing to a second location in the Shared 
Communication RAM. The 2650 checks that the second 
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test location was modified, but that the first test location still 
contains its original reference value. 


Error Message. See Displays 7-17 and 7-18. Display 7-17 is 
displayed if the 68000 did not clear the Command Port. Dis- 
play 7-18 is displayed if the test locations did not compare 
correctly. 


0E/0022—UMAP/BKPT RAM Access. Test. The 
UMAP/BKPT RAM Access test ensures that the 68000 
microprocessor cannot inadvertently modify its UMAP or 
BKPT RAM while executing code. 


Description. Test patterns are loaded into the UMAP and 
BKPT RAM and the 68000 writes to both RAM areas. The 
D/R PROM utility EXECRAM executes the write test pro- 
gram located in the Shared Communication RAM space. 
The 2650 then checks that the RAM areas remain 
unmodified. 


Error Message. See Displays 7-19 and 7-20. Display 7-19 
indicates that the UMAP RAM was modified. Display 7-20 
indicates that the BKPT RAM was modified. Note that only 
one of these messages will be displayed at a time. 


0E/0023—Register Restore/Dump Test. The Register 
Restore/Dump test verifies that the register dump and re- 
store routines in the D/R PROM are operational. 


Description. The 68000 microprocessor restores its regis- 
ters from the values stored in the Shared Communication 
RAM space. Since the registers are dumped back into the 
same RAM space, the RAM space is cleared between oper- 
ations to ensure that the registers have been restored and 
dumped correctly. 
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The register test pattern is generated by filling the Register 
Save Area (A000-A046) with 01, 02, 03, etc. for the 68000 
registers DO-D7, AO-A6, System Stack Pointer (SSP), User 
Stack Pointer (USP), and Status Register (SR). These val- 
ues fili an area from A000 to A045 (2650 addressing). Note 
that each register is 32 bits wide and that the pattern used 
leaves the SSP with an even vaiue. Any odd value wouid 
abort the register restore routine. 


Error Message. See Displays 7-21 and 7-22. Display 7-21 
indicates that a register was modified. Display 7-22 indi- 
cates that the SSP was modified to an odd value. Note that 
only one of these messages will be displayed at a time. 


0E/0024—D/R ROM Routines Completion Test. The D/R 
ROM Routines Completion test verifies that the UGET, 
UPUT, and Readback routines in the Dump and Restore 
(D/R) PROM terminate properly and return control to the 
2650. The functionality of the routines are not checked (the 
UGET routine cannot be verified while the Emulator Proces- 
sor is operating in Emulation Mode 0). 
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Description. The D/R PROM (located on EMU 2) can be 
accessed only by the 68000 microprocessor. Therefore, a 
checksum test of the D/R PROM must be made by the 
68000. However, the 68000 cannot perform a checksum 
test without causing the D/R PROM address decoder to 
detect a RUNUSER condition. D/R PROM can be verified 
only by executing the actual PROM routines. 


Error Message. See Display 7-23. 
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Test Group 3 Emulation Mode 0 Verification 


Test Group 3 is the first of four groups of tests that exer- 
cises the RUNUSER option in the Dump/Restore PROM. 
The RUNUSER command allows the Emulator Processor to 
execute code in the Program Memory or prototype memory 
space. However, Test Group 3 is confined to Program Mem- 
ory execution only. 


The RUNUSER command should produce the Emulator 
Processor’s RUNNING(H) signal, which is instrumental in 
circuits utilizing the RUN(L) signal, bus drivers, activation of 
BKPT, SVC and Write Protect. The BKPT and Write Protect 
functions are active during all of Test Group 3’s tests, even 
though they are not being tested directly. 


The SVC’s can be separately disabled via bit D6 in the Aux 
Control Port. The appropriate RAM elements for these func- 
tions are programmed for the don’t-care state, and should 
therefore not affect the tests. However, since the detection 
logic is active once RUNUSER is executed, the RAM ele- 
ments must be fully operational to guarantee that the BKPT 
and Write Protect Interrupts do not take place. Test Group 1 
can be used to verify the RAM integrity. The BKPT circuitry 
IC’s are not specifically listed in Test Group 3’s Key ICs 
lists, but should be assumed if an error display indicates that 
they are the source of halting the Emulator Processor. 


Test Group 3 utilizes a standard error display format that 
includes complete port status and interrupt information. 
Consult the individual test descriptions to determine which 
ports are actually being compared against reference vaiues. 


Note that jumpers P1 on the Buffer board, and J1045 and 
J2045 on the Mobile Microprocessor board can affect the 
Emulator Processor’s access of Program Memory. These 
jumpers are assumed to be in their normal position during 
Test Group 3. For more information on jumpers, refer to 
Section 3 of this manual. 


Consult Test Groups 4 and 5 for information on how the 
Emulator Processor’s BKPT, Write Protect and SVC opera- 
tions are verified. 


0E/0030—SLVPAUSE/RUN Line Test. The SLVPAUSE/ 
RUN Line test verifies that the 68000 Emulator Processor’s 
SLVPSE/RUN logic allows the 2650 to regain control when 
the 68000 microprocessor is not running. 
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Description. Although the Emulator Processor’s DLYD AC- 
TIVE signal is asserted during this test, the RUNNING signal 
should not be asserted, since no RUNUSER command is 
issued to the Command Port. Without the RUNUSER 
command: 


© the UGET/UPUT PROM decoder (U5170) does not as- 
sert END D/R(H). 

® SETRUN(L) is not asserted at U5120A. 

® RUNNING is deasserted at U6160D. 


At this point, the Emulator Processor is activated and the 
2650 is halted. Because the Emulator Processor was not 
given a command to start running a program, the 2650 
should be restarted by a SLV HALT interrupt. 


Error Display. See Display 7-24. 


0E/0031—RUNUSER Test. The RUNUSER test verifies the 
Emulator Processor’s RUNUSER and SLV PAUSE circuitry. 
The SLV PAUSE circuitry is the RUNUSER command's ef- 
fect on the Emulator Processor’s RUN(L) signal. 


Description. The RUNUSER test is the first test in which 
the Emulator Processor’s RUNNING(H) signal is asserted 
and Program Memory space is accessed. RUNNING(H) is 
asserted via the D/R PROM address decoder (U5170 on 
EMU 1) and the SETRUN logic (U6170 and U2220 on EMU 
1). The RUNNING signal activates the Emulator Processor’s 
BKPT and Write Protect circuitry. Thus, these interrupts 
may affect this test even though they are set to their 
don’t-care state. 


This test loads a Branch to Self instruction into Program 
Memory, directs the Emulator Processor to execute a 
RUNUSER command to the Branch to Self instruction, then 
halts the Emulator Processor operation via a system timer 
interrupt. The timer interrupt should cause the Emulator 
Controller to assert SLVPSE(L) on the bus. The Emulator 
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Processor detects SLVPSE(L) low and produces an internal 
Break Condition. This should force a Non Maskable Inter- 
rupt (NMI) to the 68000 microprocessor, causing an exit 
from the Branch to Self loop. The Emulator Processor then 
deasserts its RUN(L) signal and allows the Emulator Con- 
troller’s master/slave flip-flop to toggle. When the flip-flop is 
toggled, the 2650 starts up and completes the test verifica- 
tion. The 2650 should find the Emulator Processor’s Com- 
mand Port cleared and a HAVE RUN status in the EMU 
Status Port. 


Error Message. See Display 7-25. 


0E/0032—Single Cycle Test. The Single Cycle test verifies 
the Emulator Processor’s Single Cycle operation. 


Description. The 68000 Emulator Processor implements all 
interrupt requests through the use of the 68000’s NMI line. 
Since the 68000 does not output a fetch signal and the Em- 
ulator Processor does not contain a fetch predictor, the 
68000 can be synchronously stopped at the end of a given 


instruction only through the use of a control signal that per- 
forms the synchronization automatically. The Non Maskable 
Interrupt (NMI) feature performs this task. 


The Single Cycle operation is performed by the Emulator 
Processor whenever the S/CY EN bit, D3, is set high in the 
AUX Control Port. Bit D3 asserts BKCOND(H), which turns 
into BA BKCOND(H). BA BKCOND(h) produces IBKINT(L) 
and, finally, the BKINTEN(L) signal on the Control board. 
The BKINTEN(L) signal will force an NMI to the 68000. Note 
that the 68000 should not detect the pending NMI until the 
RUNUSER command has finished executing and RUNNING 
is asserted. RUNNING produces INTMACHEN(H) (U2140 
on EMU 1), which gates the NMI to the 68000. (Gating is 
performed on the Control board.) 


Note that the Interface Assembly drives pins 29-33 of J2, 
providing an output to the TTA board via the top plane con- 
nectors P6 and P7. Note also that the S/CY ACTIVE 
read-back function has already been tested in Test Group 1. 


Error Message. See Display 7-26. 
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0E/0033—A0 Write Test. The AO Write test verifies the 
Emulator Processor’s write logic and generation of address 
line AO. 


Description. The invalid Command test in Test Group 2 
tested the data bus latching mechanism by writing to the 
Shared Communication RAM. The AG Write test completes 
the sequence by testing a write operation to Program 
Memory. 


AO is generated from the 68000’s Upper and Lower Data 
Strobes (UDS and LDS). Therefore, AO is high only when 
68000’s R/W signal is factored into the WD ACCESS(L) sig- 
nal (which controls the memory board access widths), word 
accesses are the default mode during all Program Memory 
read cycles. Therefore, the odd address memory situation is 
a factor only during Program Memory write operations. 


In this test, the 68000 attempts to write to an odd address 
boundary. Single Cycle (verified earlier, OE/0032) interrupts 
the Emulator Processor after the write instruction. 


Error Message. See Display 7-27. 


0E/0034—STOP Instruction Test. The STOP Instruction 
test verifies that the Emulator Processor will halt after exe- 
cuting a Stop Instruction in Emulation Mode 0. 


Description. The Stop Instruction suspends 68000 opera- 
tion until an external interrupt synchronization signal allows 
the 68000 to continue. Since prototype interrupt sources 
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are not allowed in Emulation Mode 0, the Emulator Proces- 
sor deasserts its RUN(L) line after executing a Stop Instruc- 
tion in Emulation Mode 0. This causes the Emulator 
Controller to detect an Emulator Processor fault condition 
and interrupt the 2650 with a SLV HLT INTRP. 


The STOP Instruction test checks for a SLV HLT INTRP 
from the Emulator Controller and for the assertion of the 
STOP bit, D5, in the AUX Status Port. The AUX Status Port 
is read again to verify that it was reset high on the first read. 
Jumper option J2144 on EMU 2 must be installed for this 
test. The jumper may be in either position. 


Following execution of a Stop Instruction the BC AS(L) sig- 
nal is halted. This produces STOP(L) via U2120 (on EMU 2), 
which produces BKCOND(H). BKCOND(H) in turn produces 
STOPPED BK(L), which generates ASYNCBK(L) (U6160 on 
EMU 1). ASYNCBK(L) immediately causes an NMI to be 
issued to the 68000 via IBKINT(L) and the interrupt machine 
on the Control board (U3040 or U5030). After the 68000 
indicates an interrupt acknowledge, the following sequence 
will progress from the Interface Assembly to EMU 1 and 
deassert the Emulator Processor RUN(L) line: 
PODBKINTA(L), RESET RUN(L), RUNNING(L), and 
RUN(L). 


Notice that the Single Cycle Test (0E/0032) produces a 
break condition that issues an NMI to the 68000 only after 
being synchronized by INTMACHEN(H) on the Control 
board. However, the Stop Instruction results in an 
ASYNCBK(L), which interrupts the 68000 immediately. 


Error Message. See Display 7-28. 
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CE COOGEE ECCCCELGG SG 


Error Code = 0OE/0034 


INTRPT=33 
INTRPT=* * 


PCNEXT=0404 
PCNEXT=**** 


68000 EMULATOR BOARD 2 
68000 EMULATOR BOARD 1 


Display 7-28 


>>> >>> >>>>>>>>>> 


Address Fault Test 


EXPECTED: CMD=01 
ACTUAL: CMD=** 


DIAGNOSTIC FAILURE 


EMU/AUX STATUS=O1DF 
EMU/AUX STATUS=**** 


K< << CK 


Error Code = OE/0035 


INTRPT=35 
INTRPT=** 


PCNEXT=0408 
PCNEXT=** ** 


Display 7-29 


0E/0035—Address Fault Test. The Address Fault test 
checks the Emulator Processor’s ability to detect and ser- 
vice an address fault condition. The Halt Condition Test 
(UE/UU36) then creates a double address fault condition and 
tests the Emulator Processor’s halt processor logic. 


Description. The 68000 enters its exception-processing se- 
quence whenever it detects a bus error, address error, ille- 
gal instruction, zero divide condition, or when the CHK 
instruction detects a boundary violation. The Halt Condition 
Test that follows requires a validated exception, therefore, 
the address error trap is tested here by forcing the 68000 to 
branch to an odd address. 


The bus error condition cannot be tested in Emulation Mode 
0. Therefore, the bus error condition is not tested in this 
diagnostic program. 


The remaining exception processing conditions are tested in 
the 68000 CPU Test (0E/0070). 


Note that this test is primarily a test of the 68000 micro- 


processor, and that the Stop Instruction verified in test 
0E/0034 is used as a successful completion qualifier. 
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Error Message. See Display 7-29. 


0E/0036—Halt Condition Test. The 68000 has been de- 
signed to halt itself whenever a double fault condition has 
been detected. The address error exception processing The 
HALT Condition test verifies that the 68000 can process a 
double fault condition and that the Emulator Processor can 
detect the halted 68000 state. 


Description. The address error exception processing veri- 
fied in the Address Fault test (0E/0035) is used in this test to 
create a double fault condition. The fault is created by 
force-jumping the 68000 to an odd boundary, with an odd 
vector pointer located in the address error vector at location 
000C. 


This test also verifies that the 68000 Emulator Processor 
samples the 68000 microprocessor’s HALT signal and 
deasserts the RUN(L) signal whenever the HALT signal as- 
sertion is detected. The RUN(L) line is deasserted via the 
RUNNING flip-flop (U6160 on EMU 1). The Emulator Con- 
troller board detects that the Emulator Processor’s RUN line 
has been deasserted and toggles its master/slave flip-flop 
(allowing the 2650 to run again). 


Note that the 68000 can only be cleared from the halted 
state via a microprocessor reset. 


Error Message. See Display 7-30. 


Test Group 4 BKPT Tests 


Test Group 4 tests the Emulator Processor’s three break- 
points (BKPT 1, BKPT 2, and BKPT 3) in Emulation Mode 0. 
It is assumed that Test Groups 1-3 have been run at this 
point, so the Key !Cs lists included in the Test Module Spe- 
cifics discussion lists only the additional devices being 
tested. 

0E/0040—BKPT1 Test. The BKPT1 test verifies the Emula- 
tor Processor’s BKPT 1 function. 


Description. This test loads a routine into Program Memo- 
ry, and sets BKPT1 on a User Program word-read of an 
address within the routine. The Emulator Processor then 


Performance Check Procedures—68000 E. P. Service 
jumps to the start of the routine, and a BKPT shouid occur. 
An interval timer interrupt will occur in the event of a test 


failure. Note that PCNEXT is aiso tested here (PCNEXT was 
first verified in the Single Cycle test, 0E/0031). 


Error Message. See Display 7-31. 


0E/0041—BKPT2 Test. The BKPT2 test verifies the Emula- 
tor Processor’s BKPT2 function. 


Description. See the description of the BKPT1 test 
(0E/0040) substituting BKPT2 for BKPT1 in the description. 


Error Message. See Display 7-32. 


0E/0042—BKPT3 Test. The BKPT3 test verifies the Emula- 
tor Processor’s BKPT3 function. 


>>> >> >>> >>> >>>>> 
Halt Condition Test 


SECOND SUSPECT = 


DIAGNOSTIC FAILURE 


KKK KKK KEK 


Error Code = OE/0036 


POD CONTROL BOARD 


Display 7-30 


>>>>>>>>>>>>>>>>> 


DIAGNOSTIC FAILURE 


KK SSS CSCC 


BKPT1 Test 


EXPECTED: CMD=01 
ACTUAL: CMD=** 


EMU/AUX STATUS=O1FB 
EMU/AUX STATUS=**** 


Error Code = OE/0040 


INTRPT=33 PCNEXT=5558 
INTRPT-** PCNEXT=**** 


Display 7-31 
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>>>>>>>>>>>>>>>> 


BKPT2 Test 


EXPECTED: CMD=01 
ACTUAL: CMD=** 


DIAGNOSTIC FAILURE 


EMU/AUX STATUS=O1F7 
EMU/AUX STATUS=**** 


KR < <<< KECK 


Error Code = OEF/0041 


PCNEXT=5558 
PCNEXT =* * * * 


INTRPT=33 
INTRPT=** 


PRIMARY SUSPECT = 68000 EMULATOR BOARD 2 


Display 7-32 


>>> >>>>>>>>>>>>> 


BKPT3 Test 


EXPECTED: CMD=01 
ACTUAL: CMD=** 


DIAGNOSTIC FAILURE 


EMU/AUX STATUS=01EF 
EMU/AUX STATUS=**** 


KK KKK 


Error Code = OE/0042 


INTRPT=35 PCNEXT=5558 
INTRPT=** PCNEXT=**** 


Display 7-33 


>>>>>>>>>>>>>>>> 


BKPT1 Arms 2 Test 


EXPECTED: CMD=01 
ACTUAL: CMD=* * 


DIAGNOSTIC FAILURE 


EMU/AUX STATUS=O1F7 
EMU/AUX STATUS=**** 


(COC COCCCECCCCECES 


Error Code = OEF/0043 


INTRPT=33 PCNEXT=555A 
INTRPT=** PCNEXT=**** 


PRIMARY SUSPECT = 68000 EMULATOR BOARD 2 


Display 7-34 


Description. See the description of the BKPT1 Test 
(0E/0040) substituting BKPT3 for BKPT1 in the 
descriptions. 


Error Message. See Display 7-33. 
0E/0043—BKPT1 Arms 2 Test. The BKPT1 Arms 2 test 


verifies the Emulator Processors BKPT1 ARMS BKPT2 
function. 
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Description. The Emulator Processor’s logic implements 
this function through the normal BKPT1 and BKPT2 func- 
tions, with additional random logic qualification logic. The 
quaiification iogic factors BKPT7i into the BKPT2 equation 
and prevents the BKPT1 from being detected by the Emula- 
tor Processor’s BKCOND summing gate (U2050 on EMU 2). 
The combined breakpoint condition appears as a breakpoint 
status of BKPT2 only. 


Error Message. See Display 7-34. 


Test Group 5 SVC Tests 


Test Group 5 verifies the Service Call (SVC) function that is 
implemented by both the 68000 Emulator Processor and 
your development system's Emulator Controller board. 
SVC’s 1-8 are checked to verify that the Emulator Control- 
ler’s SVC ID latch is operating correctly. 


0E/0050—JMP ACK/SVC INHIBIT Test. The JMP 
ACK/SVC INHIBIT test verifies the Emulator Processor’s 
JMPACK and SVC circuitry. The test also partially verifies 
the Emulator Controller's SVC detection circuitry. 


Description. The Emulator Controller uses the Emulator 
Processor’s JMPACK(L) signal to enable its SVC mecha- 
nism after the SVCs have been inhibited by a forced jump. 
This test enables SVCs and sends a forced-jump command 
to the Emulator Processor. The Emulator Processor should 
generate a JMPACK signal that completes the SVC enable 
sequence on the Emulator Controller. 


In this test, the 68000 microprocessor is set up to execute 
an SVC (I/O) instruction when allowed to run. Therefore, this 
test verifies both the JMPACK and SVC mechanisms. The 
Emulator Processor is designed to process SVCs in the 
same way that it processes breakpoints, that is, both 
(SVC’s and BKPT’s) are set up through Emulator Processor 
RAMs that look at bus conditions. The difference lies in the 
fact that the SVC does not cause an Emulator Processor 
BKCOND; instead it causes the Emulator Processor’s 
M(H)/IO(L) signal, at the System Bus, to indicate that an i/O 
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operation is taking place. The Emulator Controller detects 
the I/O operation as an SVC, asserts SLVPSE(L) to the 
Emulator Processor, and interrupts the 2650 with an SVC 
interrupt acknowledge code. 


Only SVC1 is verified during this test. Thus, the Supervisor 
Data byte-write instruction that generates the SVC will have 
an operand of 0007. 


Error Message. See Display 7-35. 


0£/0051—SVC Operational Test. The SVC Operational 
test extends the Emulator Controller testing that began in 
the JMP ACK/SVC INHIBIT Test (OE/0050). 


Description. The JMP ACK/SVC INHIBIT Test was used to 
verify that the Emulator Processor could produce the 
JMPACK(L) and M(H)/I/O(L) signals on your development 
system bus. The Emulator Controller's SVC circuitry was 
also partially evaluated in the process. The SVC Operational 
test completes the Emulator Controller’s SVC circuitry veri- 
fication by compieteiy checking the bits of the SVC page 
register, comparator, and ID latch. The setup procedure em- 
ployed by the JMP ACK Test (0E/0050) is also used by this 
test; however, different pass parameters are used. Refer to 
the Test Module Specifics discussion later in this section, 
for these test parameters. 


>>> >>>>>>>>>>>>> 


JMP ACK/SVC INHIBIT Test 
EXPECTED: CMD=01 
ACTUAL: CMD=* * 


PRIMARY SUSPECT 
SECOND SUSPECT 


DIAGNOSTIC FAILURE 


EMU/AUX STATUS=O01FF 
EMU/AUX STATUS=**** 


EMULATOR CONTROLLER BD 
68000 EMULATOR BOARD 2 


KKK KEEL CK 


Error Code = OE/0050 


INTRPT=20 PCNEXT=O40A 
INTRPT=** PCNEXT=**** 


Display 7-35 
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>>> >>> >>>>>>>>>> 


SVC Operational Test 


EXPECTED: CMD=01 
ACTUAL: CMD=* * 


PRIMARY SUSPECT 
SECOND SUSPECT 


DIAGNOSTIC FAILURE 


EMU/AUX STATUS=O1FF 
EMU/AUX STATUS=**** 


KS KK SSK 


Error Code = OE/0051 


INTRPT=** 
INTRPT=* * 


PCNEXT=040A 
PCNEXT=* *** 


EMULATOR CONTROLLER BD 
68000 EMULATOR BOARD 2 


Display 7-36 


>> >> >>> >>>>>>>>>> 


Write Protect Test 


LOC 1000 
ACTUAL =* 
EXPECTED AA 


EXPECTED: CMD=01 
ACTUAL: CMD=** 


DIAGNOSTIC FAILURE 


EMU/AUX STATUS=01FE 
EMU/AUX STATUS=**** 


KS KK SSS SSC <<< 


Error Code = OE/0060 


INTRPT=33 
INTRPT=** 


PCNEXT=0408 
PCNEXT=* *** 


Display 7-37 


Test Group 6 Write Protect/Memory Map 
Verification 


Test Group 6 checks the 68000 Emulator Processor’s write 
protect and memory map functions in Emulation Mode 0. 
Since the memory map function should be nonoperational in 
Emulation Mode 0, the actual mapping operation of the 
memory map function is not tested. 


0E/0060—Write Protect Test. The Write Protect test veri- 
fies the Emulator Processor’s write protect function. Both 
the write protect break condition and write pulse inhibit are 
tested. 


Description. The UMAP/Write Protect RAM was tested in 
Tesi Group 1 (0£/0018). This test confines itseif to opera- 
tional testing of the write protect function. 


In this test, the UMAP/Write Protect RAM is set up to pre- 


vent the 68000 microprocessor from writing to locations 
1000-1FFF. The write protect logic disables the Emulator 
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Processor’s WRP(L) signal and cause the Emulator Proces- 
sor to process an internal BKCOND. 


Error Message. See Display 7-37. 


0E/0061—Memory Map Test. The Memory Map test veri- 
fies that the Emulator Processor’s memory map function is 
not operational in Emulation Mode 0. Since this diagnostic 
test is executed in Emulation Mode 0, a functional test of 
the Emulator Processor’s memory map function is not 
performed. 


Description. This test maps Emulator Processor memory 
locations 1000-1FFF to the prototype, and then writes a 


Mode 0 operates properly, the memory write should be al- 


lowed. Single cycle (verified earlier, OE/0032) is used to in- 
terrupt the Emulator Processor after the write instruction. 


Error Message. See Display 7-38. 
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DIAGNOSTIC 


FAP PPP PPP PPP 


Memory Map Test 
ACTUAL =a 
EXPECTED = AA 


t 
| LOC 1000 
i 
i 
| 


FAILURE 


EMU/AUX STATUS=O1BF 
EMU/AUK STATUS=**** 


Lh KKK KK 


Error Code = OE/0061 


INTRPT=33 


INTRPT=** 


PCNEXT=0406 
PCNEXT=* *** 


Display 7-38 


PPP PrP >>> >> >>>>>>> 


68000 CPU Test 


EXPECTED: 
ACTUAL: 


CMD=01 
CMD =* * 


es ame ph ngs st mennnaeeetbten et 


DIAGNOSTIC FAILURE 


EMU/AUX STATUS=O1DE 
EMU/ AUX -STATUS=* * ** 


KL LK SKK KKK 


Error Code = OE/0070 


INTRPT=33 
INTRPT=11 


PCNEXT=056C 
PCNEXT= * * * * 


Display 7-39 


Test Group 7 68000 CPU Test 


Test Group 7 consists of one test that activates the Emula- 
tor Processor and directs it to execute a series of 68000 
instructions loaded into Program Memory. 


0E/0070—68000 CPU Test. The 68000 CPU test is a two 
part test that verifies the 68000’s exception-processing abil- 
ities and then runs a number of 68000 instructions. 


Description. This test first verifies that the 68000 can prop- 
erly handle instructions that cause exception processing to 
occur. These conditions include illegal instructions, Chk, 
TRAP and TRAPV instructions, supervisor instructions exe- 
cuted in user mode, and division by zero. The address error 
condition was verified previously. 


If no errors occur in the first part, the second part verifies 
that a representative set of 68000 instructions can be prop- 
erly executed. The instructions execute data movement, in- 


teger arithmetic, logical, bit manipulation, BCD, and 
program control instructions. All addressing modes are 
used. The Stop Instruction (verified earlier, OE/0034) is em- 
ployed as a successful completion qualifier. 


Error Message. See Display 7-39. The PCNEXT value in 
the error message will indicate which group of instructions 
failed. Refer to Test Module Specifics, later in this section, 
for failure information. 


NOTE 


If an error occurs during any part of the 68000 CPU 
test, the 68000 will loop on a Branch to Self instruc- 
tion until a system timer interrupt occurs (11). The 
PCNEXT value in the error display will then indicate 
which group of instructions failed. (Refer to the Spe- 
cifics discussion on 0E/0070, later in this section.) 
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Test Group 8 TTA Interface Test 


QE/0080—TTA Interface Test. The TTA Interface test veri- 
fies that the interface between the TTA and Emulator Pro- 
cessor is operational. Since the 68000 Emulator Processor 
is a 16-bit emulator, this test verifies the upper address and 
data lines, as well as much of the Top Plane Interface. It 
also provides a parametric test of the Emulator Processor. 


Description. This test first checks for the presence of a TTA 
in the system. If a TTA is not found, the message “TTA NOT 
DETECTED’ is displayed on the first iteration. 


If a TTA is detected in the system, a TTA setup procedure is 
performed. The 68000 test routine is then loaded into Pro- 
gram Memory. The 68000 repeats this instruction sequence 
until it is interrupted by the TTA after 10 passes through the 
routine. If the TTA interrupt does not operate properly, the 
2650’s interval timer will provide a failsafe test exit. 


When the 2650 regains control, it checks the AUX Status 
Port to verify that the TTA interrupt caused the Emulator 
Processor to pause. The 2650 then checks the TTA’s acqui- 
sition RAM against a reference list. For more on the TTA’s 
acquisition list, refer to the Test Module Specifics later in 
this section). 


>> >>> > >>> >>> >35>> 


TTA Interface Test 


DIAGNOSTIC FAILURE 


NOTE 


This test assumes that the TTA and 68000 Emulator 
Processor are properly connected with the two Top 
Plane Connectors (P6 and P7). The Activity and 
Bus/ID columns represent the status of these Top 
Plane signals. Likewise, the PROBE comparison is 
based on having the TTA probe interface board prop- 
erly connected to the TTA board, with the probe test 
clips left disconnected. Disconnecting the probe as- 
sembly from the TTA board produces a FF value in 
the Probe column and result in an error display. 


Error Message. See Display 7-40 or 7-41. Display 7-40 is 
displayed if the interrupt did not occur. Display 7-41 is dis- 
played if the acquisitions did not compare to the reference 
list. 


NOTE 


The TTA acquires one additional instruction after it 
issues a TTA interrupt to the Emulator Processor. 
This instruction is acquired and counted, but is not 
compared against the reference buffer. 


KKK SKK 


Error Code = OE/0080 


EXPECTED: CMD=01 
ACTITAT. « omMn=** 


PRIMARY SUSPECT TTA BOARD 1 


SECOND SUSPECT 


EMU/AUX STATUS=O1FD 
EMIT/AIY STATIIS=* * ** 


INTRPT=33 PCNEXT=0410 
TNTRPT—* * PCNEYT=H* * * * 


68000 EMULATOR BOARD 2 


Display 7-40 
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TTA Interface Test 
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>> 2 >>> >> >>> >>>>2 DIAGNOSTIC FAILURE SS | 


Error Code = OEF/0081 


EXPECTED NUMBER OF ACQUISITIONS = 78H 
COMPARISON FAILED AT ACQUISITION yyH 


PROBE ACTIVITY BUS/ID 


xx xX 
xx xx 
xx xx 
xx xx 
xx xx 
xx xx 
xx xx 


ACQ # ADDRESS DATA 

XxX XXXXXX xxXxXX xx 

yy XXXXXX XXXX xX 

xX XXXXXX XXxXX xx 

xx XXXXXX XXXX xx 

xx XXXXXX XXxXxX xx 

xX XXXXXX XXXX xx 

xX XXXXXX XXXX xx 

PRIMARY SUSPECT = TTA BOARD 1 

SECOND SUSPECT = 68000 EMULATOR BOARD 2 


i 
Hy 
| 
‘ 


a re eT a ar Ce ea 
Display 7-41 


NOTE 


The first line of the acquisition dump is normally the 
last correct acquisition, followed by all subsequent ac- 
quisitions (or until 7 lines have been displayed). If the 
first acquisition was incorrect, it is displayed as the 
first line. If no acquisitions occurred, none are 
displayed. 


Test Group 9 MAC Interface Test 


0E/0090—MAC Interface Test. The MAC interface test 
verifies the portion of the MAC board that is not accessible 
to the 2650 without the aid of a 16-bit emulator. All MAC 
functions that can be initiated and examined without physi- 
cal access to the MAC board are exercised. 


This test also verifies the ability of the MAC board to gener- 
ate an interrupt when the 68000 Emulator Processor at- 
tempts to access non-allocated Program Memory. 


Description. This test first checks for the presence of a 
MAC board in the system. If a MAC board is not found, the 
message “MAC NOT DETECTED?” is displayed on the first 
iteration. 


if the MAC board is detected in the system, two 4K blocks 
of memory are mapped at 02AA A000 and 0055 5000. A 
68000 routine is loaded into the Program Memory causing 


the 68000 to write to a location in each of the two 4K blocks 
and to write a third time to an area where memory is non-ex- 
istent. This third write should generate a MAC interrupt and 
cause the write address to be latched on the MAC board. 


When the 2650 regains control, it verifies that a MAC inter- 
rupt caused the Emulator Processor to pause at the proper 
time (PCNEXT check). The 2650 then verifies that the test 
locations were written to by the 68000 and that the address 
in the MAC interrupt latch is correct. 


NOTE 


This test assumes that the MAC and 68000 Emulator 
Processor are properly connected with with Top Plane 
connector P6. 


Error Message. See Displays 7-42, 7-43, and 7-44. Display 
7-42 is displayed if the MAC interrupt did not occur or oc- 
curred at the wrong time. Display 7-43 or 7-44 is displayed if 
the test locations did not compare to the reference. 


NOTE 


If Display 7-42 is displayed, the DO NOT LOOP option 
can be used to gain additional information with a sec- 
ond display. 


7-29 


Performance Check Procedures—68000 E. P. Service 


>>> >> >>>>>>>>>>> DIAGNOSTIC FAILURE ee CRCCCCCCCCCCL< 


Error Code = 0OE/0090 
MAC Interface Test 
EXPECTED: CMD=0Ol1 EMU/AUX STATUS=O1FF INTRPT=37 PCNEXT=0426 


ACTUAL: CMD=** EMU/AUX STATUS=**** INTRPT=** PCNEXT=**** 


PRIMARY SUSPECT MAC BOARD 
SECOND SUSPECT 68000 EMULATOR BOARD 2 


Display 7-42 


>> >> >>> >>>>>>>>> DIAGNOSTIC FAILURE KK KK KK KK KKK KKK 
Error Code = OE/0091 

MAC Interface Test 

MAC FAILED TO MAP 4K MEMORY BLOCK AT 2AAA000 (or 0555000) 


PRIMARY SUSPECT = MAC BOARD 
SECOND SUSPECT 68000 EMULATOR BOARD 2 


Display 7-43 


| SW ABWSBWAKRN NWN SSNS NATAAWAGOMTA BDatTTaAMMP CO CL SLES SSS | 
a week ee 8 ee : 


Error Code = 0EF/009i1 
MAC Interface Test 


MAC INTERRUPT ADDRESS LATCH FAILURE 


PRIMARY SUSPECT = MAC BOARD 
SECOND SUSPECT = 68000 EMULATOR BOARD 2 


Display 7-44 
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Test Module Specifics 


The following text describes in detail the operation of the 
test modules used by the 68000 Emulator Processor diag- 
nostics. This information inciudes each step of the testing 
process and a brief explanation of the expected results. 


mi i-nw.- | ~ tant 


Where possible, a list of key iCs affected by the test is aiso 
provided. For a general description of the test modules, in- 
cluding error displays, refer to the Test Module Descriptions 
earlier in this section. 


0E/0000 


Group 
O—RUN ALL 


Module 
O0—EMU Detection Test 


Process 


1. Write 60 to EMU Controi Port AD (powers down the 
Interface Assembly). 


2. Read EMU Status Port AD. 
3. Mask unused bits. 


Expected 
The EMU Status Port shouid not equai zero when read, 
indicating that the 68000 Emulator Processor is installed. 


Key ICs 
EMU 2: U3100, U4160, U5060, U5070, U5090. 


0E/0010 


Group 
1—1/O Port and RAM Test 


Module 
10—EMU Activation Sequence Test 


Process 
1. Write OOH to EMU Control Port AD (powers down the 
Interface Assembly). 
2. Write 80H to the EMU Control Port (powers up the 
Interface Assembly). 
3. Wait 0.1 second. 


4. Check EMU Status Port AD for EMU RESET REQ 
(D2), and mask ail other bits. 
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5. Write 84H to the EMU Control Port (asserts the EMU 
ACTIVE bit). 


6. Read AUX Status Port 8E (resets HAVE RUN). 
7. Read the EMU Status Port. 
8. Mask off CLKFAIL and unused bits. 


Expected 

The EMU Status Port should equal 04H on its first read, and 
OOH its second (EMU RESET REQ, HALTED, and HAVE 
RUN should be cleared, low). 


Key ICs 

EMU 2: (EMU RESET REQ) U4160, U5060, U5070, U5090; 
(HAVE RUN) U2150, U3130, U5060; (HALTED) 
U5060, Mobile Microprocessor board. 


0E/0011 


Group 
1—1/O Port and RAM Test 


Module 
11—Clock Fail Detection Test 


Process 
1. Activate the Emulator Processor. 
2. Write E4H to EMU Control Port AD (selects Emulation 


Mode 2). 


3. Check EMU Status Port AD for a clock failure indica- 
tion (CLKFAIL bit, D1, asserted). 


4. Write 80H to the EMU Control Port (reselects Mode 0). 


5. Write 84H to the EMU Control Port (releases the micro- 
processor reset). 


6. Check the EMU Status Port. All assigned bits should 
be cleared. 


Expected 

With no prototype circuit clock source in Emulation Mode 2, 
the EMU Status Port's CLKFAIL bit should be asserted high 
(D1 = 1) on the first read. On the second read, the CLKFAIL 
bit should be deasserted (D1 = 0). 


Key ICs 

EMU 1: U2180, Y3228. 

EMU 2: U3150, U5060, U5150, U5160. 
Buffer board: U5010, U7010, Q8011, Q9011. 
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0E/0012 


Group 
1—1/O Port and RAM Tests 


Module 
12—Auxiliary Port Test 


Process 
1. Activate the Emulator Processor. 
2. Read the AUX Status Port (bits DO-D5 are reset high) 


3. Write 00H to AUX Control Port 8E (deasserts S/CY 
EN). 


4. Read the AUX Status Port (expecting FFH, indicating 
that S/CY ACTIVE is deasserted and the port has been 
reset). 


5. Write 08H to the AUX Control Port (asserts S/CY EN). 


6. Read the AUX Status Port (expecting BFH, indicating 
that S/CY ACTIVE is asserted). 


7. Write 00 to the AUX Control Port (deasserts S/CY EN). 


8. Read the AUX Status Port (expecting FFH, indicating 
that S/CY ACTIVE is deasserted). 


Expected 
The AUX Status Port should equal the values expected as 
listed in the previous Process list. 


Key iCs 

EMU 1: (bit D7) U4110, U6090. 

EMU 2: (bit D7) U2060; (bit D6) U2110, U5080; (bits 
DO-D5) U1130, U2120, U2150, U3120. 


0E/0013 


Group 
1—1/O Port and RAM Tests 


Module 
13—-Command Port Test 


Process 
1. Deactivate the Emulator Processor. 
2. Activate the Emulator Processor. 
3. Read Command Port 8F (expecting 01H). 
4 


. Write the first test pattern shown in Table 7-2 to the 
Command Port. 


5. Read the Command Port and compare to the first test 
pattern shown in Table 7-2. 


6. Repeat steps 4 and 5 for test patterns 2-6. 
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Table 7-2 
Command Port Test Patterns 


Expected 
The first read should equal 01, indicating the port has been 
reset. The other read values should equal those listed in 
Table 7-2. 


Key ICs 

EMU 1: U2050, U2060, U2080, U2090, U4120, U6100; (bit 
D6 only) U6010. 

EMU 2: U3130, U4160; (bit DO only) U5090, U6030. 


0E/0014 


Group 
1—1/O Port and RAM Tests 


Module 
14—RAM INHIBIT Test 


Process 
1. Activate the Emulator Processor. 


2 Writa KH ta cevetam mamoary addrace enace ANNO and 
to Program Memory A000 and 2000. 
3. Read Program Memory location A000. 


NOTE 


If Program Memory equals 55H, then continue to step 
4. However, if Program Memory does not equal 55H, 
then execute the following: 


3a. Relocate a 4K block of Program Memory to 
A000. 

3b. Write 55H to A000 of Program Memory. 

3c. Read Program Memory, A000. 


If Program Memory equals 55H, then continue to step 
4. If Program Memory still does not equal 55H, then 
assume that RAMINH(L) is stuck iow and generate an 
error. 


4. Write 86H to EMU Control Port AD (enables the Emula- 
tor Processor’s RAM, RAMEN bit). 


5. Write AAH to Program Memory locations A000 and 
2000, and to system memory location A000. 


6. Write 84H to the EMU Control Port (disables the Emu- 
lator Processor’s RAM). 


7. Read system memory location A000, and Program 
Memory locations A000 and 2000. 


Expected 

Location A000 in system memory should contain AAH. 
However, A000 and 2000 in Program Memory shouid con- 
tain 55H and AAH, respectively. (RAMINH(L) should prevent 
tne second write to Program Memory iocation A006, but 
should not affect the writes to system memory location 
A000 or to Program Memory location 2000.) 


Key ICs 
EMU 2: U4130, U4150, U5050, U5070, U5090. 


0E/0015 


Group 
1—1/O Port and RAM Tests 


Module 
15—UMAP/Write Protect RAM Test 


Process 
1. Activate the Emulator Processor. 


2. Assert the RAMEN bit, D1, (by writing 86H to the EMU 
Control Port, AD). 


3. Write 01H to the UMAP/Write Protect RAM at loca- 
tions COO0O-FFFF. 


4. Read, verify, and write 02H to the UMAP/Write Protect 
RAM at each location from COO0-FFFF. 


5. Read, verify, the UMAP/Write Protect RAM at loca- 
tions CQ00-FFFF. 


Expected 

Mask the UMAP/Write Protect RAM read with a 03H for 
both passes, then verify that the first read returns 01H and 
the second returns 02H. Note that the second pass through 
memory performs a read, verify, then writes the second test 
pattern at the same location before advancing to the next 
location. 


Key ICs 

Common Components— 

EMU 1: U4110, U4120, U6060, U6080, U6100. 

EMU 2: U1070, U2030, U2070, U2080, U4050, U5060. 
individual Components—See Table 7-3. 
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Table 7-3 
Suspected Bad Devices For Test 0E/0015 


Probable Cause 
UMAP (D0) 


Faulty Address Line 
A13 | A12 


Write Protect 
(D1) 


U3010 


U3030 


U4010 
U4030 


—h e 
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cc 
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0E/0016 


Group 
1—1/O Port and RAM Tests 


Module 
16—BKPT/SVC RAM Test 


Process 
1. Activate the Emulator Processor. 


2. Enable the Emulator Processor’s RAM for 2650 access 
(by writing 86H to EMU Control Port AD). 


3. Write the first memory pass shown in Tabie 7-4. 

4. Read the first memory pass and write the second mem- 
ory pass shown in Table 7-4. 

5. Read the second memory pass. 


6. Mask the read operation with OFH (memory is only 4 
bits wide) after each read. 


Table 7-4 
Breakpoint RAM Test Passes 


Memory | 8000- | 8100- | 8200- | 8300- 
Pass 80FF 81FF | 82FF 83FF 
1. | OSH | OSH OAH | OAH 
2. | OAH | OFH | OFH | 05H 
Expected 


The memory reads should equal the memory writes, respec- 
tively. Note that the second pass through memory (step 4) 
performs a read, then writes the second test pattern at the 
same location before advancing to the next location. 
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Key ICs 

EMU 1: U4110, U4120, U6060, U6080, U6100. 

EMU 2: U3050 (8000-80FF), U3070 (8100-81FF), U3080 
(8200-82FF), U3090 (8300-83FF), U1070, U1080, 
U1090, U2010, U2020, U2030, U4050, U4070, 
U4090. 


0E/0017 


Group 
1—1/O Port and RAM Tests 


Module 
17—Shared Communication RAM Test 


Process 
1. Activate the Emulator Processor. 


2. Enable the Emulator Processor’s RAM for 2650 access 
(by writing 86H to the EMU Control Port, AD). 


3. Write the first test pattern shown in Table 7-5 to the 
Shared Communication RAM locations, AO00-A7FF. 


4. Read the first test pattern, and write the second pat- 
tern to each location from AQ00-A7FF. 


5. Repeat step 4 for test passes 2-5 iisted in Tabie 7-5. 


Table 7-5 
Shared Communication RAM Test Patterns 


Test Pass 


1 
2 
3 
4 
5 


Expected 

For each test pass the memory read back should corre- 
spond to the test pattern last written to memory. Note that 
in step 4 a read (for verification), then a write is executed at 
the same location before advancing to the next location. 


Key ICs 

EMU 1: Low bank (A000-A3FF); U5210, U5220, U4080, 
U6220. 
High bank (A400-A7FF); U4080, U5190, U5200, 
U6210. 
Common; U4110, U4120, U6060, U6080, U6100, 
U6190. 

EMU 2: U3100 
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0E/0020 


Group 
2—Dump/Restore Logic Tests 


Module 
20—Invalid Command Test 


Process 
1. Activate the Emulator Processor. 


2. Write 86H to EMU Control Port AD (enables the Emula- 
tor Processor’s RAM). 


3. Clear the CMDSTAT location in the Shared Communi- 
cation RAM (location A054). 


4. Write the illegal command, BOH, to Command Port 8F. 
5. Poll the Command Port for bit D7 clear. 


6. Read the CMDSTAT location in the Shared Communi- 
cation RAM. 


Expected 

The 68000 microprocessor should set CMDSTAT to 02 (in- 
dicating an invalid command), then clear the Command Port 
before the poll loop timeout. 


Key ICs 

EMU 1: U2080, U3080, U4110, U4120, U4140, U4150, 
U4160, U4170, U4180, U4190, U5040, U5060, 
U5140, U5160, U6040, U6200. 

Buffer board: U2040, U4050, U7050, U8050. 

Mobile Microprocessor board: U1010, the 68000 micro- 


processor. 
NOTE 
Devices U1010, U4140, U4170, U5040, U5060, and 
UCCtS «May Sspeciicany aneci wits tu ue 
CMNDSTAT. 
0E/0021 


Group 
2—Dump/Restore Logic Tests 


Module 
21—Shared RAM Access Test 


Process 
1. Activate the Emulator Processor. 


2. Load the following into the Shared Communication 
RAM starting at location AO5A: 
4E71 NOP (reference pattern) 
7OFF, 5108, OOFC Branch to Self (FF times) 
4238, 1001 Clear Command Port 
4E75 Return from subroutine 


3. Load 085C into PCNEXT iocation (A046-A047) in the 
Shared Communication RAM (points to Branch to Self 
instruction). 

4. Write EXECRAM command (8CH) to Command Port 
SF. 

5. Write 55H to test location AO5A (attempts to gain ac- 


cess to Shared Communication RAM while 68000 is 
running). 


6. Poll Command Port for D7 clear. 


7. Write FFH to the Shared Communication RAM (loca- 
tion AO5B) and read-back to verify that memory can be 
accessed. 


8. Read test location AO5A. 


Expected 

The Emulator Processor should prevent the write to AO5A. 
After the Command Port has been cleared, the write to 
AO5B should be allowed. 


Key ICs 
EMU 1: U2080, U3080, U4110, U4120. 


0E/0022 


Group 
2—Dump/Restore Logic Tests 


Module 
22—UMAP/BKPT RAM Access Test 


Process 
1. Activate the Emulator Processor. 


2. Write 55H to the UMAP and BKPT RAM (8000 and 
C000). 


3. Load the following into the Shared Communication 
RAM starting at location A05C: 


Write AA to 8000 
Write AA to COOO 


l1FC, OOAA, 8000 
11FC, OOAA, COOO 


4238, 1001 Clear Command Port 
4E75 Return from subroutine 
4. Load 085C into PCNEXT location, A046 (points to start 
of routine). 


5. Write EXECRAM command (8CH) to Command Ports 
8F. 


6. Poll the Command Port for bit D7 clear. 
7. Read the test locations in the UMAP and BKPT RAMs. 


Expected 
The test locations in the UMAP and BKPT RAMs should not 
be modified. 
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Key ICs 
EMU 2: (UMAP problem) U4100B, U5040, U5120; (BKPT 
problem) U4100D or U4050B. 


0E/0023 


Group 
2—Dump/Restore Logic Tests 


Module 
23—Register Restore/Dump Test 


Process 
1. Activate the Emulator Processor. 


2. Load the register test values into the Shared Communi- 
cation RAM. 


3. Write the Register Restore command (84H) to Com- 
mand Port 8F. 


4. Poll the Command Port for clear status. 


. Write 00H to the Register Save Area in the Shared 
Communication RAM, and read-back to verify that OOH 
has been written. 


6. Write the Register Dump command (82H) to the Com- 
mand Port. 


7. Poll the Command Port for bit D7 clear. 


8. Read the registers dumped to the Shared Communica- 
tion RAM. 


nn 


Expected 
The values returned in Shared Communication RAM should 
match those originally loaded. 


Key ICs 
Refer to Test Group 2 (0E/0020, 0E/0021, and 0E/0022) 


0E/0024 


Group 
2—Dump/Restore Logic Tests 


Module 
24—-D/R ROM Routines Completion Test 


Process 
1. Activate the Emulator Processor. 


2. Write the first D/R Routine command listed in Table 7-6 
to the Command Port. 


3. Poll the Command Port for bit D7 clear. 


4. If the Command Port is cleared by the 68000 micro- 
processor before the poll loop timeout, repeat steps 2 
and 3 for test passes 2 and 3, listed in Table 7-6. 
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Table 7-6 
D/R ROM Routines Completion Test Passes 


Test Pass D/R Routine Command 


UGET 
UPUT 
Readback 


88H 


Expected 

The execution of each of the three commands listed in Table 
7-6 should cause the 68000 microprocessor to clear the 
Command Port before the poll loop timeout occurs. 


Key ICs 
EMU 1: U5160, U5170 


0E/0030 


Group 
3—Emulation Mode 0 Verification 


Module 
30—SLVPAUSE/Run Line Test 


Process 
1. Activate the Emulator Processor. 
2. Enable the system interval timer (failsafe use). 
3. Halt the 2650. 


Expected 

Slave Halt Interrupt (interrupt 33), indicating the 68000 did 
not run. A timer interrupt (interrupt 11) will occur in the event 
of a test failure, such as if the RUN(L) line is permanently 
stuck low (because Emulator Controller will not toggle the 
Master/Slave FF and SLV PAUSE(H) will remain asserted). 
However, the development system will appear to hang if the 
Emulator Processor fails to deassert the RUN(L) line after 
SLV PAUSE(H) is asserted following the timer interrupt. The 
latter condition results because the RUN(L) signal prevents 
the Master/Slave FF from toggling and allowing the 2650 to 
once again run and complete the test. 


Key ICs 
EMU 1: U2060, U2220, U5120, U5170, U6030, U6160, 
U6170. 


0E/0031 


Group 
3—Emulation Mode 0 Verification 


Module 
31—RUNUSER Test 
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Process 
1. Activate the Emulator Processor. 


2. Load the following into Program Memory starting at 
location 0400: 
4E71, 4E71 NOP, NOP 
60FE Branch to Self 


3. Load 0400 into the Trapstack’s PCNEXT location in the 
Shared Communication RAM. 


4. Write the RUNUSER command (80H) to Command 
Port 8F. 


5. Activate the system timer. 


6. Halt the 2650 (allows the Emulator Processor to access 
Program Memory). 


Expected 

Command Port should equal 01H (SLV PAUSE). The EMU 
Status Port should equal 01H (HAVE RUN). Interrupt should 
equal 11 (Timer). 


Key ICs 

EMU 1: U2140, U2170, U2215, U2220, U4220, U5170, 
U6160, U6170F. 

EMU 2: U2050, U2150B. 

Control board: U1020, U3040, U5030, U6010, U6030, 
U6040. 


0E/0032 


Group 
3—Emulation Mode 0 Verification 


Module 
32—Single Cycle Test 


Process 
1. Activate the Emulator Processor. 


2. Load the following into Program Memory starting at 
location 0400: 
4E71, 4E71 NOP, NOP 
60FE Branch to Self 


3. Load 0400 into the Trapstack’s PCNEXT location in the 
Shared Communication RAM. 


4. Write 08H to AUX Control Port 8E (asserts the S/CY 
EN bit). 


5. Write the RUNUSER command (80) to Command Port 
8F. 


6. Halt the 2650. 


Expected 

The Command Port should equal 01H. The EMU Status 
Port should equal 01H. The AUX Status Port should equal 
BF (S/CY ACTIVE). Interrupt should equal 33. PCNEXT 
should equal 0402H. 


Key ICs 

EMU 1: U2140, U2170 (MODEO BKEN(h)). 

EMU 2: U2050. 

Control board: U3040, U6030, U6040. 

Mobile Microprocessor board: 68000 microprocessor. 


0E/0033 


Group 
3—Emulation Mode 0 Verification 


Module 
33—A0 Write Test 


Process 
1. Activate the Emulator Processor. 


2. Load the following into Program Memory starting at 
location 0400: 


11FC, OOAA, O040D 
4E71, 4E71 
60FE 


3. Load 0400 into the Trapstack’s PCNEXT location in the 
Shared Communication RAM. 


4. Load S/CY EN into the AUX Control Port. 


5. Write the RUNUSER command (80H) to the Command 
Port. 


6. Halt the 2650. 


Write AA to O040D 
NOP, NOP 
Branch to Self 


Expected 
Program Memory location 040D should equal AAH. 


Key ICs 

EMU 1: (WRP(L)) DL4030, U3090; (AQ) U3050, U4180, 
U4190, U6050, U6070; (WD ACCESS(L)) U2030, 
U5030. 


0E/0034 


Group 
3—Emulation Mode 0 Verification 


Module 
34—STOP Instruction Test 


Process 
1. Activate the Emulator Processor. 


2. Load the following into Program Memory starting at 
location 0400: 


4E72, 2000 Stop and load Status Register 


with 2000 
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3. Load 0400 into the Trapstack’s PCNEXT location in the 
Shared Communication RAM. 


4. Write the RUNUSER command (80H) to the Command 
Port. 


5. Halt the 2650. 


Expected 

The Command Port should equai 01H. The AUX Status Port 
should equal DFH (STOP). Interrupt should equal 33. On the 
second read, the AUX Status shouid equai FFH. The AUX 
Status Port is read a second time to verify that the STOP 
status Can be Cleared. 


Key ICs 

EMU 1: U4220, U5120, U6160. 

EMU 2: U1120, U2120, U2130, U2140, U3140, U3150. 
Control board: U3040, U4030. 


0E/0035 


Group 
3—Emulation Mode 0 Verification 


Module 
35—Adadress Fault Test 


Process 
1. Activate the Emulator Processor. 


2. Load 0404 into Program Memory location 0000 (ad- 
dress error vector). 


3. Load the following into Program Memory starting at 
location 0400: 


60FF Branch to 0401 
60FE Branch to Self 
4E72, 2700 Stop and load Status Register 


with 2700 


4. Load 0400 into the Trapstack’s PCNEXT location in the 
Shared Communication RAM. 


5. Write the RUNUSER command (80H) to the Command 
Port. 


6. Start the system timer. 
7. Halt the 2650. 


Expected 

The 68000 should execute a Jump instruction at location 
0400, vector to O00C for address error exception process- 
ing. This should result in the execution of a Stop instruction 
at location 0404. The Command Port should equal 01H. The 
EMU Status Port should equal 01H. The AUX Status Port 
should equal DFH. Interrupt should equal 33. 
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Key ICs 
Mobile Microprocessor board: 68000 microprocessor. 


0E/0036 


Group 
3—Emulation Mode 0 Verification 


Module 
36—Halt Condition Test 


Process 
1. Activate the Emulator Processor. 


2. Load 0403 into Program Memory location 000C (ad- 
dress error vector). 


3. Load the following into Program Memory starting at 
location 0400: 


60FF Branch to 0401 

60FE Branch to Self 

4E72, 2000 Stop and load Status Register 
with 2000 


4. Load 0400 into the Trapstack’s PCNEXT location in the 
Shared Communication RAM. 


5. Write the RUNUSER command (80H) to the Command 
Port. 

6. Start the system interrupt timer. 

7. Halt the 2650. 


Expected 

The odd address error vector at 000C should cause the 
68000 to halt. The Command Port should equal 81H. The 
EMU Status Port should equal 11H. The AUX Status Port 
should equal FFH. Interrupt should equal 33. 


Key ICs 

EMU 1: U1220, U5090, U6160. 

Mobile Microprocessor board: 68000 microprocessor. 
Control board: U3010, 8040A. 


0E/0040 


Group 
4—Breakpoint Tests 


Module 
40—BKPT1 Test 


Process 
1. Activate the Emulator Processor. 


2. Load the following into Program Memory starting at 
location 55&2: 


46FC, 0700 Change to user mode 
4E71, 4E71 NOP, NOP 
60FE Branch to Self 
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3. Load 5552 into the Trapstack’s PCNEXT location in the 
Shared Communication RAM. 


4. Load the Breakpoint RAM with BKPT1 set on a User 
Program word-read from location 5556. 

5. Write the RUNUSER command (80H) to Command 
Port 8F. 

6. Activate the interval timer. 


7. Halt the 2650. 


Expected 

The AUX Status Port should equal FBH (BKPT1). Interrupt 
should equal 33. PCNEXT should equal 5558. The AUX Sta- 
tus Port is read a second time to verify that the BKPT status 
can be cleared. 


Key ICs 
EMU 2: U2060, U2120, U3110, U3140, U4060, U5120. 


0E/0041 


Group 
4—Breakpoint Tests 


Module 
41—BKPT2 Test 


Process 


1. Consult the BKPT1 Test (0E/0040) setup procedure for 
details, substituting BKPT2 for BKPT1. 


Expected 
Consult the BKPT1 Test (0E/0040) for details, substituting 


was 


Key ICs 
EMU 2: U2060, U3120, U4060, U4140. 


0E/0042 


Group 
4—Breakpoint Tests 


Module 
42—BKPTS Test 


Process 


1. Consult the BKPT1 Test (0E/0040) setup procedure for 
details, substituting BKPT3 for BKPT1. 


Expected 
Consult the BKPT1 Test (0E/0040) for details, substituting 
BKPTS3 for BKPT1. 


Key ICs 
EMU 2: U2060, U3120, U4080. 


0E/0043 


Group 
4—Breakpoint Tests 


Module 
43—BKP 


4 ane 
if 


i Arms 2 


Test 
Process 
1. Activate the Emulator Processor. 
2. Load the following into Program Memory starting at 


location 5552: 


46FC, 0700 Change to user mode 
4E71, 4E71 NOP, NOP 
60FE ranch to Self 


3. Load 5552 into the Trapstack’s PCNEXT location in the 
Shared Communication RAM. 


4. Load the Breakpoint RAM with BKPT1 and BKPT2 set 
on a word-read from location 5556. 


5. Load Breakpoint RAM with BKPT2 set on a User Pro- 
gram word-read from location 5558. 

6. Write 10H to AUX Control Port 8E (asserts the BKPT1 
ARMS BKPT2 bit). 

7. Write the RUNUSER command (80H) to Command 
Port 8F. 

8. Activate the interval timer. 


9. Halt the 2650. 


Expected 

The AUX Status Port should equal F7H (BKPT2). Interrupt 
should equal 33. PCNEXT should equal 555A. The AUX 
Status Port is read a second time to verify that the BKPT 
status can be cleared. 


Key ICs 
EMU 2: U2060, U3110, U3140, U4140, U5080. 


0E/0050 


Group 
5—SVC Tests 


Module 
50—JMP ACK/SVC INHIBIT Test 


Process 
1. Activate the Emulator Processor. 


2. Load the following into Program Memory starting at 
location 0400: 


1300, OOFF, AAOT Write a byte to FFAAO7 
4E71, 4E71 NOP, NOP 
60FE Branch to Self 


3. Load 0400 into the Trapstack’s PCNEXT location in the 
Shared Communication RAM. 
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4. Load the Breakpoint RAM (SVC RAM) to detect an 
SVC on a Supervisor Data byte-write to location 
FFAAOO-FF. 


5. Write 40H to AUX Control Port 8E (asserts the SVC 
ENABLE bit). 
. Enable SVCs on the En 
FBH to port F9. 
7. Load the Emulator Controller's SVC map register (by 
writing 0 to port F3). 
8. Write the RUNUSER command (80H) to Command 


Dort RE 
WER WE 


ulator Controller by writing 


Oo 


9. Activate the interval timer. 
10. Halt the 2650. 


Expected 
The SVC1 interrupt (interrupt 20) should be received from 
Emulator Controller. 


Key ICs 

EMU 1: U2190. 

EMU 2: U1130, U4080, U4130B, U5080, U5130. 

Emulator Controller Board: U4110, U5040, U5050, U5070, 
U5160, U5180. 


0E/0051 


Group 
5—SVC Tests 


Module 
51—SVC Operational Test 


Process 


1. Consult the JMP ACK Test (0E/0050) setup procedure 
and Table 7-7 for details. 


Expected 
Consutt the JMP ACK Test (O£/0050) and the test parame- 
ters listed in Table 7-7. 


Table 7-7 
SVC Operational Test Pass Parameters 


MOVE.B | SVC MAP 
| Operand | Register@ 


SVC 
Expected 


interrupt 
Expected 


1 | FFAAO1 7 
2 | FFAAO2 | 20 25 6 
3 FFAAO4 =— 40 23 4 
4 | FFAA08 80 11 None 
5 | FFAA1O | 01 27 8 
6 | FFAA20 8 
7 | FFAA40 8 
8 | FFAA80 8 


4 Write value to port F3. 
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Key ICs 
Emulator Controller Board: U4070, U5040, U5050, U5070. 


0E/0060 


Group 
6—Write Protect/Memory Map Tests 


Module 
60—Write Protect Test 


Process 
1. Activate the Emulator Processor. 


2. Load the following into Program Memory starting at 
location 0400: 


11FC, OOAA, 1000 Write AA to 1000 
60FE Branch to Self 


3. Load UMAP/Write Protect RAM to write protect Pro- 
gram Memory at 1000-1FFF. 

4. Load 0400 into the Trapstack’s PCNEXT location in the 
Shared Communication RAM. 


5. Write the RUNUSER command (80H) to Command 
Port 8F. 


6. Activate the interval timer. 
7. Halt the 2650. 


Expected 

Program Memory location 1000 should not be modified. The 
AUX Status Port should equal FEH (WR PROTECT INT). 
Interrupt should equal 33. The AUX Status Port should be 
read a second time to verify that the interrupt latch can be 
cleared. 


Key ICs 
EMU 1: U2190, U3090. 
EMU 2: U1110, U1130, U2050, U2060. 


0E/0061 


Group 
6—Write Protect/Memory Map Tests 


Module 
61—Memory Map Test 


Process 
1. Activate the Emulator Processor. 
2. Load the following into Program Memory starting at 
location 0400: 


11FC, OOAA, 1000 Write AA to 1000 
60FE Branch to Self 
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3. Load UMAP/Write Protect RAM to map 1000-1FFF to 
prototype (non-operational in Mode 0). 

4. Load 0400 into the Trapstack’s PCNEXT location in the 
Shared Communication RAM. 


5. Write the RUNUSER command (80H) to Command 
Port 8F. 


6. Write 08H to EMU Control Port 8E (enables S/CY). 
7. Activate the interval timer. 
8. Halt the 2650. 


Expected 

Program Memory location 1000 should contain the new 
write value (AAH). The AUX Status Port should equal BFH. 
Interrupt should equal 33. PCNEXT should equal 0406. 


Key ICs 
EMU 2: U1110, U4130, U4140. 


0E/0070 


Group 
7—68000 CPU Test 


Module 
70—68000 CPU Tests 


Process 
1. Activate the Emulator Processor. 


2. Load the test program into Program Memory and ini- 
tialize the microprocessor’s vectors. 


3. Write the RUNUSER command (80H) to the Command 


Fort. 
4. Enable the interval timer. 
5. Halt the 2650. 


Expected 

The 68000 should execute each exception processing in- 
struction, and vector to the respective service routine. The 
68000 should then execute each sequence of representative 
instructions and pass each checkpoint, until it reaches the 
Stop instruction. The AUX Status Port should equal DFH 
(STOP). Interrupt should equal 33. PCNEXT should equal 
056C. 


if an error occurs, the 68000 will loop on a Branch to Self 
until a system timer interrupt (11) occurs. As shown in Table 
7-8, the PCNEXT value will indicate which group of instruc- 
tions failed. 


Key ICs 
Mobile Microprocessor board: 68000 microprocessor. 


Tabie 7-8 
68000 CPU Test Instruction Failures 


PCNEXT | Failing Instruction Type 
a ee 


0422 | Illegal Instruction (Trap Vector 10H) 
042C__—: Divide by Zero (Trap Vector 14H) 


0436 Check Instruction (Trap Vector 18H) 

0442 TRAP V Instruction (Vector ICH) 

0458 Privilege Violation (Trap Vector 20H) 

0468 Trace (Trap Vector 24H) 

0472 Unimplemented Instruction (Trap 
Vector 28H) 

047C Unimplemented Instruction (Trap 
Vector 2CH) 

048E Trap Instruction (Trap Vector 9CH) 

04A2 Logical Instruction 


04C0 or 0404 
O4EE or 04F2 
04F8 or 04FC 


Data Movement Instruction 
Integer Arithmetic Instruction 
Program Control Instruction 


O4FE Incorrect Vector Taken in Trap Test 

0532 Shift/Rotate Instruction 

0550 Test and Set Instruction 

0564 Binary Coded Decimal Instruction 
0E/0080 


Group 
8—TTA Interface Test 


Module 
80—TTA Interface Test 


Process 
1. Attach the Data Acquisition Interface board and probe 
to the TTA (leave the probe test clips disconnected). 
2. Position the Data Acquisition Interface’s control panel 
switches as follows: 
¢ EXT CLK PLRT—Center position (the constant 
sample position). 
® TTL VAR—Up position (the TTL reference 
position). 
3. Initialize the TTA’s I/O ports: 
¢ 74=FD Top plane for address, data, activity 
© 73=00 Clear Triggers 
¢ 72=91 Ignore WRP, break on Trigger 
® 71=02 Acquire all 
© 70=02 2650 access to TTA RAM, SLVOP as 
auxiliary count source 


© 77 and 76 Reset control chip, load CTR1 with 
number of SLVOPs, set CTR1 to count SLVOPs, 
down, TC toggled output, other CTRs inactive; 
Set CTR outputs (54321)= 10101 
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4. Load the TTA comparison RAM to generate Evti on 
STATUS=10101. 


5. Read and save the initial Acquisition Pointer value. 
6. Arm CTR1. 


7. Disable the 2650’s access to the TTA RAM, then arm 
the TTA. 


8. Enable the interval timer. 
9. Activate the Emulator Processor. 


10. Load the following into Program Memory starting at 
location 0400: 


13FC, 5555, 0055, 5555 Write 55 (byte) 


to 555555 

33FC, AAAA, OOAA, AAAA Write AAAA (word) 
AAAAAA 

4EF8, 0400 Jump back to 0400 
(start) 


11. Load 0400 into the Trapstack’s PCNEXT location in the 
Shared Communication RAM. 


12. Write the RUNUSER command (80H) to Command 
Port 8E. 


13. Hait the 2650. 


Expected 

The AUX Status Port should equal FDH (TTA INT29), with 
no differences between the Acquisition RAM, shown in Ta- 
ble 7-9, and the reference buffer. The number of acquisitions 


should be 78H. The AUX Status Port is read a second time 
to verify that the TTA Interrupt latch can be cleared. 


Key ICs 

TTA Board 1: U3100 (A16-A23); U3030 (A8-A15); U3020 
(A0-A7); U3080 (D8-D15); U3070 (DO-D7); 
U1020 (Probe); U3150 (Activity); U3110 
(Bus/lO); U1130 (no TTA interrupt). 

EMU 2: U5100, U2150. 


0E/0090 


Group 
9—MAC Interface Test 


Module 
90—MAC Interface Test 


Process 
1. Initialize the MAC board for test. 
a. Initialize the MAC State and Relocation RAM with 
FF. 


b. Write 01H to C000, DOOO, E000, F000, EAAA, and 
C555 in the Relocation RAM. 


c. Write FDH to C000, DOO0, E000, FOO0, EAAA, 
and C555 in the State RAM. 


d. Activate the MAC. 
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Table 7-9 
TTA Interface Reference List 


Program Comparison 


Instruction 


START: 
MOVE.B #5555,555555H 


MOVE.W #AAAA,AAAAAAH 


JMP START 


2. Activate the Emulator Processor. 


TTA Acquisition RAM 


nca# | Address | Data | probe | Activity | Bua/tD 
| ee ei a 


000400 FD 
000402 FD 
000404 ED 
000406 FD 
000408 FD 
555555 BD 
00040A FD 
00040C FD 
00040E FD 


000410 FD 


AAAAAA BD 


000412 FD 


4. Enable the interval timer. 


3. Load the following into Program Memory starting at 5. Halt the 2650. 


location 0400: 


13F9, OOAA, AAAA, OOAA, AAAB 


46FC, 0700 


13F9, 0055, 5555, 0055, 


13C0, 0066, 6666 


60FE 
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5556 


Move data from 
AAAAAA to 
AAAAAB 

Change to user 
mode 

Move data from 
555555 to 
555556 

Write to 666666 
(666666 is 
non-existent 
mousy j 


Branch to Self 


Expected 

Interrupt should equal 37 (MAC INT31). PCNEXT should 
equal 041E. Program Memory locations OAAB and 0556 
should equal 60H and FEH, respectively. The MAC interrupt 
address latch should be OO666666H. 


Key ICs 
MAC Board: U1530, U2530, U2540 (no MAC interrupt); 
U2110, U2120, U2150 (no memory map). 
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Section 8 


MAINTENANCE AND TROUBLESHOOTING 


INTRODUCTION 


This section describes preventive maintenance procedures 
that will help to improve equipment reliability. Techniques 
and aids for troubleshooting, including diagnostic testing 
routines, are also included in this section. If the equipment 
fails to operate properly, corrective measures should be tak- 
en immediately; an equipment malfunction may cause addi- 


tional problems to develop. 


STATIC-SENSITIVE PARTS 


Many components can be damaged by static discharge. 
Static-caused damage may be catastrophic, or it may only 
cause degradation in component performance. Either type 
of damage is costly: destroyed devices must be replaced, 
and unnoticed marginal devices can cause intermittent 
equipment malfunction. 


To minimize static problems during maintenance or trouble- 
shooting, follow these procedures: 


1. Minimize the handling of static-sensitive parts. 


2. Transport and store static-sensitive parts in their origi- 
nal containers, on a metal rail, or on conductive foam. 
Label any container having a static-sensitive assembly 
or device. 


3. Before handling static-sensitive parts, discharge the 
static charge on yourself by using a grounded metal 
wrist strap. Static-sensitive assemblies or devices 
should be serviced only at a static-free work station, 
and only by qualified personnel. 


4. Do not allow anything capable of generating or holding 
a static charge onto the work station surface. 


5. Pick up a part by the body, never by the leads. 


6. Keep the device leads shorted together whenever 
possible. 


7. Do not subject a device to sliding movements over any 
surface. 


8. Avoid handling parts in areas having a floor or work 
surface covering that contributes to the generation of a 
static charge. 


9. Use a soldering iron that has a connection to earth 
ground. 


10. For desoldering, use a special anti-static suction-type 
tool, such as the Silverstat Soldapullt, or a wick-type 
desoldering tool. 


REDUCING SUSCEPTIBILITY TO 
STATIC DISCHARGE 


This equipment and its supporting system incorporate a 
number of safeguards to reduce the chance of static dis- 


charge damage. 
pian 
CAUTION 


Violation or modification of the following safeguards 
can result in ground loops and/or static discharge 
problems. 


1. The ground (earth) wire of the primary power cable is 
connected to the chassis where the cable enters the 
unit. 


2. Shields of interconnecting cables are grounded to the 
chassis at the point of connection to each unit. 


3. Ground loops have been avoided by installing a com- 
mon ground between all units. 


PREVENTIVE MAINTENANCE 


Preventive maintenance consists of cleaning, visual inspec- 
tion, and performance checks. The preventive maintenance 
schedule established for the equipment should be based on 
the amount of use, and on the environment in which the 
equipment is operated. 


Cleaning 


Clean the equipment often enough to prevent dust or dirt 
from accumulating in or on it. Dirt acts as a thermal insulator 
and prevents efficient heat dissipation. It also provides 
high-resistance electrical leakage paths between conduc- 
tors or components in a humid environment. 


ee eae, af) 


; CAUTION § 


Do not allow water to get inside any enclosed assem- 
bly or components, such as switch assemblies, poten- 
tiometers, etc. Do not clean any plastic materials with 
organic cleaning solvents (such as benzene, toluene, 
xylene, acetone, or similar compounds); such solvents 
may damage the plastic. 


8-1 


Maintenance and Troubleshooting—68000 E. P. Service 


Exterior 


Clean dust from the outside of the equipment by cleaning 
the surface with a soft cloth or brush. The brush will remove 
dust from around the front panei] controls. Hardened dirt 
may be removed with a cloth dampened in water that con- 
tains a mild detergent. Abrasive cleaners should not be 
used. 


interior 


Clean the interior by loosening accumulated dust with a soft, 
dry brush, then blow the loosened dirt away with 
low-pressure air. To clean a circuit board, remove the circuit 
board and clean it with a soft, dry brush. Hardened dirt or 
grease may be removed with a cotton-tipped applicator 
dampened with a solution of mild detergent and water. 
Abrasive cleaners should not be used. 


After cleaning, allow the interior to dry thoroughly before 
applying power to the equipment. 


Visual Inspection 


After cleaning, carefully check the equipment for such de- 
fects as poor connections and damaged parts. For most 
visible defects, the remedy is obvious. If heat-damaged 
parts are discovered, try to determine the cause of over- 
heating before replacing the damaged part; otherwise, the 
damage may be repeated. 


SERVICING AIDS 
Diagrams 


Circuit diagrams appear on foldout pages in the Diagrams 
section of the manual. The circuit number and electrical val- 
ue of each component are shown on the diagram. (See the 
first tab page for an explanation of the symbols used to 
identify components in each circuit.) Components on circuit 
boards are assigned vertical and horizontal grid numbers, 
which correspond to the location of the component on the 
circuit board. Refer to the Replaceable Electrical Parts sec- 
tion for a complete description of each component and as- 
sembly. Those portions of the circuit that are on circuit 
boards are enclosed with a black border line, with the name 
and assembly number shown on the border. 


Circuit Board Illustrations 


Electrical components, connectors, and test points are iden- 
tified on circuit board illustrations located on the inside fold 
of the corresponding circuit diagram, or on the back of the 
preceding diagram. This allows cross-referencing between 
the diagram and the circuit board, and shows the physical 
location of components. 


Codes (all values in picofarads): 


XXXX 


XXXX 
| L_ Tolerance (optional) 
Number of zeros following significant digits 


2nd significant digit 
1st significant digit 


| ie Tolerance (optional) 
2nd significant digit 
Decimal point 


1st significant digit 


| —_ Tolerance (optional) 
Multiply significant digits by 0.1 


2nd significant digit 
1st significant digit 


fawancoeoe | F[@[*]>[*[ [7] P]wl 
Tolerance +1% | +2% | +3% | t5% | +10%14+20% | -20/ O/ cae 
+B80% | +10%| -90% 


(3758-3)3770-19 


Fig. 8-1. Ceramic and film capacitor code. 
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Capacitor Marking Sena 
The capacitance (in microfarads or picofarads) and voltage +20% tolerance—No dot 
ratings of many ceramic, mica, plastic film, and electrolytic +10% tolerance—Silver dot 1st Figure 
capacitors are marked on the component body. The values ERASER CATS OPK a taas 2nd Figure 
of other ceramic disc and plastic film capacitors, as well as Pay Multiplier 
monolithic ceramic capacitors (such as DIP and glass en- Body Color 
capsulated types), are marked according to the code shown ae ues: 
in Fig. 8-1. Tantalum capacitors are marked in microfarads 
or according to the color code shown in Fig. 8-2. 
Capacitance in 
Muitipiier | 
Voltage | 1st Figure 2nd Figure 


jo} 


Black 
Brown 
Red 
Orange 


Resistor Marking 


Carbon resistors are marked according to the standard 
4-band resistor color code. The fifth band, if present, indi- 
cates the device’s failure rate. Metal film resistors are 
marked according to either the standard 4-band resistor col- 
or code or to the 5-band color code shown in Fig. 8-3. 


Yellow 


Green 
Blue 
Violet 


Gray 
White 


oOWMWON Oa fwWH 
woman oor wn © 


H 
| Color +85 C Picofarads 
| 
! 
: 


(3758-4)3770-20 


Fig. 8-2. Tantalum capacitor color code. 


| 1st Significant-Digit-Band | 
| 2nd Significant-Digit- Band Toierance Band | 
3rd Significant-Digit-Band / 
Multiplier Band Date Code and Temperature Characteristic Code 
DATE CODE INFORMATION 
YYWW 
| “L__ Week of the year (may be from 01-52). 
Last two digits of the year. 
TEMPERATURE CHARACTERISTIC INFORMATION 
COLOR BAND INFORMATION 
Temperature Temperature Temperature 
: 4 
et 2nd 3rd Sue aclenne te Range [°C) 
Color ep Sig. Sig. Tolerance 
ee eee (C-0) 0 to +150 -55 to +175 
Black 0 to +200 -55 to +175 
Brown { 1 1 T-1 D (C-1} 0 to +100 -§5 to +175 
Red 2 2 2 T-2 C (C-2) Oto+ 50 -55 to +175 
Orange 3 3 3 T-9 E (C-3) Oto+ 25 ~55 to +175 
Yellow 4 4 4 T-10 Oto+ 15 -20 to+ 85 
Green 5 5 5 T-13 | Oto+ 10 { -20 to+ 85 
Blue 6 6 6 T-14 Oto+ 20 -20to+ 85 
Violet 7 7 7 T-15 Oto 25 -20to+ 85 
Grey 8 8 8 T-16 Oto+ 5 -20to+ 85 
White 9 9 9 T-18 Oto+ 2 Oto+ 60 
Gold T-18 Otot 5 -55 to +125 
Silver T-B Otoz 10 25 to +125 
No Color 0 to +100 -500 -55 to +175 


0 to +100 -250 -55 to +175 


No Color 


(3758-5)3770-21 


Fig. 8-3. Metal film resistor color code. 
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Diode Code 


Diode cathodes are marked by a stripe, a series of stripes, 
or a dot on the diode body. Some diodes have a diode sym- 
bol printed on one side. Figure 8-4 illustrates some common 
diode types and polarity markings. 


Coil and Transformer Identification 


Coils and transformers used in this product are identified by 
Tektronix part numbers. If the number appearing on the part 
consists of only four digits, a prefix number must be added 
to obtain the complete part number: 


Part No. Prefix 


Classification 


108-XXXX-XX 
114-XXXX-XX 
120-XXXX-XX 


Fixed coils 
Variable coils 
Transformers 


(C1664-14)3770-22 


Fig. 8-4. Diode polarity markings. 
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(2184-36)3770-23 


Fig. 8-5. Integrated circuit pin 1 identification. 


Transistor and Integrated Circuit Pin 
Configuration 


Lead identification drawings for transistors and 3-lead inte- 
grated circuits are included with the schematic diagrams. 
Pin 1 identification for typical DIP integrated circuits is illus- 
trated in Fig. 5-5. 


Obtaining Replacement Parts 


Most electrical and mechanical parts are available through 
your local Tektronix Field Office or representative. The Re- 
placeable Electrical and Mechanical Parts sections contain 
information on how to order these replacement parts. Many 
standard electronic components can be obtained locally in 
less time than required to order from Tektronix, Inc. It is 
best to duplicate the original component as closely as possi- 
bie. Parts orientation and lead dress should be duplicated, 
since orientation may affect circuit interaction. 


If a component you have ordered has been replaced with a 
new or improved part, your local Field Office or representa- 
tive will contact you concerning the change in the part 
number. 


ASSEMBLY REPAIR AND 
EXCHANGE PROGRAM 


Tektronix service centers provide replacement or repair of 
TEKTRONIX equipment and major assemblies. Contact 
your local service center for this service. 


Prototype Control Probe 
Disassembly/Assembly 


Some configuration options are selected by positioning 
jumper blocks in the Prototype Control Probe’s Interface 
Assembly. The jumpers discussed in Section 3 of this man- 
ual are located on the Control, Buffer, and Mobile 
Microprocessor boards. To gain access to these boards, 
perform the following procedure: 


1. Ensure that primary power (115 Vac or 230 Vac) to the 
microcomputer development system is OFF. 


2. Remove the four screws at the corners on the bottom 
of the Interface Assembly housing. 


The Power Supply board is mounted to the top cover 
of the Interface Assembly. The Power Supply board is 
connected to the main housing by four ribbon cables. 
Take care not to damage these cables when removing 
the top cover and housing spacer. 


Shield. 


Fig. 8-6. Access to Power Supply board. 
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Fig. 8-7. Access to Control board and Buffer board. 


3. Remove the top cover of the Interface Assembly and 
set it beside the main housing (see Fig. 8-6). 


4. Lift the housing spacer and rotate it to set on the top 
cover (see Fig. 8-6). 


5. Disconnect the four ribbon cabies (J1010, J1020, 
J1030, and J1040) from the Power Supply board. Then 
set the top cover and housing spacer aside. 


6. Remove the six retaining nuts from the metal shield on 
top of the main housing. Then remove the shield by 
lifting straight up, and set it aside. 


7. Lift the Control board away from the main housing and 
drape it to one side, as shown in Fig. 8-7. Take care not 
to damage the interconnecting ribbon cable. 


NOTE 


Now you may select configuration jumpers on either 
the Buffer board or the Control board. Refer to the 
Configuration Jumpers discussed in Section 3, for 
more specific information. 


8. Remove the six spacer posts. Note that the shorter 
threads are used to retain the Buffer board in place. 


9. Remove the two cable clamps located at each end of 
the main housing. 
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Mobile 
Microprocessor - 
Board _ 


Fig. 8-8. Access to Mobile Microprocessor board. 


10. Lift the Buffer board and turn it over to expose the 
Mobile Microprocessor board (refer to Fig. 8-8). 


NOTE 


Now you may select configuration jumpers on the Mo- 
bile Microprocessor board. Refer to the Configuration 
Jumpers discussed in Section 3, for more specific 
information. 


11. After you have selected the configuration jumpers, re- 


GSSSTIS WS WNSMTAaCS ASSEMD 1 (everse UlUe! Ul 
disassembly. 
TROUBLESHOOTING 


Before you begin any troubleshooting work, check your 
warranty or service agreement. For your warranty to remain 
in effect, all service must be performed by Tektronix, Inc., 
for the first 90 days following delivery. 


Your Tektronix Service Support Center is best suited to per- 
form repairs on this unit. However, the following general 
troubleshooting procedures may aid you in tracing a prob- 
lem to its source. 
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Initial Equipment Checks 


Before you start any detailed troubleshooting of the equip- 
ment, perform the following basic equipment checks: 


© Verify that all system equipment is operating correctly. 
© Check all mainframe power supply levels. 
® Check that all cabling is installed properly. 


© Shut off primary power to the development system, 
and remove the appropriate circuit boards. Clean the 
circuit board’s edge connectors, and put the board 
back in the development system's card cage. 


® Check all power supply levels (these levels are accessi- 
ble at test points on each board). 


© If a duplicate set of boards is available, try swapping 
the boards, one by one, to find the defective board. 


Will Not Boot Up (Disk-Resident 
Systems Only) 


Try using another operating system disk. 


© If, after boot-up, the front panel SYSTEM LED does 
not come on, check the SYSTEM LED and/or replace 
the Emulator Controller board. 


Emulation Problems 


If the system does not function properly in Emulation Mode 
1, check the following: 


a= Ce) ee ee eS a Se ee ge, ey el MERE pe, Ee, OL ee 
~ MIISUN UAL LIDS PIUItypPoO VU Fru 190 PIUpory 


installed. 


© Check for broken pins on the DIP plug, or a broken 
socket on the prototype. 


® Check the clock input to the Emulator Processor to ver- 
ify the presence and level of the prototype clock. 


® Check the prototype power supplies. 


¢ If mapped memory is being used, check that the Sys- 
tem Controller board is plugged into the Main Intercon- 
nect board. 


If the system fails in Emulation Modes 1 or 2, check that the 
signals that exist on the emulating microprocessor also ex- 
ist at the prototype socket. If they do not, check the Proto- 
type Control Probe. If the signals do exist at the prototype 
socket, refer to the Theory of Operation section of this man- 
ual and check the operation of the Emulator Processor. 


Fig. 8-9. 68000 Prototype Control Probe plug. 


Servicing the Prototype Control Probe Plug 


The 68000 Prototype Control Probe plug contains interface 
circuitry in the form of a hybrid device. (See Fig. 8-9.) For 
access and general maintenance of this hybrid device, per- 


form the following procedure: 


1. Ensure that primary power (115 Vac or 230 Vac) to the 


microcomputer development system is OFF. 


ey 
CAUTION ; 


a a a a ae ae a a 


The Prototype Control Probe’s 64-pin plug is extreme- 
ly sensitive. Do not attempt to service the plug. Refer 
any servicing or parts replacement to a qualified 
Tektronix service representative. 


Hybrid 


ARAN SNE OL OA NE TS TT aN Ae aS Sa NE 1 CUR a CS ACCC EAC 
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2 


3. 


rs 


8. 


. Remove the two screws at the top of the plug housing, 


and open the Prototype Control Probe plug housing. 


Use magnification to inspect the top of the plug hous- 
ing (wire side). Check for wire alignment and for 
cleanliness. 


. Clean the top of the plug housing (wire side) by spray- 


ing briefly with freon spray. (No part of the plug housing 
or hybrid should be sprayed for longer than ten 
seconds.) 


. If the hybrid must be removed, proceed to step 5. If you 


aren’t going to remove the hybrid, skip to step 8. 


. Using a fiber alignment tool (such as a “spudger”), or 


your fingernails, gently pry up along the long sides of 
the hybrid. Take care that you don’t bend any of the 


pins. 


Do not use any metai tools to remove the hybrid from 
the bottom of the Prototype Control Probe plug hous- 
ing. The hybrid is extremely susceptible to physical 
damage. 


Clean the pin side of the hybrid with freon spray. (Recall 
the 10 sec. warning in step 3.) 


To replace the hybrid, first align the hybrid’s pins with 
the sockets in the bottom of the plug housing. (Pin 1 is 
marked with a “1” on both sides of the hybrid. Pin 1 of 
the plug housing is marked with a notch.) Then press 
down on the hybrid with your fingers, distributing pres- 
sure evenly on the hybrid. 


. Clean the exposed part of the hybrid with freon spray. 


(Recall the 10 sec. warning in step 3.) 


. Carefully mate the top and bottom of the plug housing; 


the wires in the top of the plug housing must remain in 
the correct position. 


. Replace the two screws removed in step 1; maintain 


equal pressure on the two screws. Do not overtighten 
the screws—the plug housing or hybrid may crack if 
the screws are torqued to a pressure greater than 2.0 
inch-ibs (.23 N-m). 
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Section 9 


INSTALLATION PROCEDURES 


INTRODUCTION 


This section tells how to install the 68000 Emulator Proces- 
sor and its Prototype Control Probe in your TEKTRONIX 
microcomputer development system. This section also con- 
tains information on how to connect the 68000 Emulator 
Processor to the TTA and MAC options, and how to con- 
nect the 64-pin probe plug to your prototype circuit. 


> 
‘ CAUTION 


a oo 


IN 


Before you insert or remove any module, ensure that 
primary power to the microcomputer development 
system is OFF. Inserting or removing a module (or 
board) while the power is ON may result in component 
damage. 


lan 


CAUTION ; 


Under no circumstances can any other Emuiator Pro- 
cessor be installed in any TEKTRONIX microcomputer 
development system while the 68000 Emulator Pro- 
cessor is installed. Excessive power supply loading 
will result. 


Top Cover 


Cover Retainer 
Screws 


INSTALLING THE EMULATOR 
PROCESSOR AND PROTOTYPE 
CONTROL PROBE 


The 68000 Prototype Control Probe, with its Cable Termina- 
tion board, is attached to EMU 1 of the 68000 Emulator 
Processor. The 68000 Emulator Processor, with the Proto- 
type Control Probe attached, is then installed in your devel- 
opment system. To install the 68000 Emulator Processor, 
perform the following procedure: 


1. Verify that primary power (115 Vac or 230 Vac) to the 
microcomputer development system is OFF. 


2. Remove the cover retainers at the upper corners on the 
rear of the mainframe (Fig. 9-1). 


3. Remove the top cover by sliding it straight back, then 
set it aside. 


NOTE 


If you are installing the 68000 Emulator Processor in 
an 8540 Integration Unit, take the time now to install 
the ROM packages provided. Refer to your 8540 Inte- 
gration Unit Installation Guide for the installation 
procedure. 


Fig. 9-1. Removal/installation of top cover. 
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INTERFACE 
ASSEMBLY 


6-Foot Cables 


Cable Termination | 
Board Mounting ; 
Posts 


P1 


Component Side 
Component Side 


(3771-12)3770-27 


Fig. 9-2. 68000 Emulator Processor with Prototype Control Probe. 


4. Remove the two retaining screws from the Cable Ter- 9. Facing the front of the mainframe, hoid EMU 1 and 
mination board mounting posts located on EMU 1 (see EMU 2 by their upper edges. With the component sides 
Fig. 9-2). facing left, align the boards with other modules in the 

mainframe. 


5. Hold the Cable Termination board above J2 on EMU 1. 
Make sure the component side of the Cable Termina- 
tion board faces away from EMU 1. 


10. Guide EMU 1 and EMU 2 down the vertical channels to 
J15 and J16, respectively, on the Main Interconnect 
board (refer to Fig. 9-4). 

6. Guide edge connector P2 of the Cable Termination 

board into socket J2 on EMU 1. NOTE 

Don’t snap EMU 1 and EMU 2 into place yet. You 

may need to lift the boards slightly when performing 

later steps in this procedure. 


7. Instail the two retaining screws, removed in step 4, at 
the upper corners of the Cable Termination board. 
Tighten the screws securely. 


8. Connect EMU 1 (with Cable Termination board) to 11. Remove the two mounting screws at the top and bot- 


EMU 2, using the two short ribbon cables provided. tom of the strain relief plate, as shown in Fig. 9-5. Then 
Dress the cables as illustrated in Fig. 9-3. remove the strain relief/cable clamp assembly from the 


rear panel. 
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EMU 1 
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J2 
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(3771-13)3770-28 


Fig. 9-3. EMU 1/EMU 2 interconnection with Cable Termination board. 
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-4. Recommended module arrangement. 


Fig. 9 
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68000 Cable Clamps 


Hex Nut 
w /Lockwasher 


Data Acquisition 
Interface 
(Part of TTA Option) 


(3771-15)3770-30 


Fig. 9-5. Strain relief plate installation/removal. 


NOTE 16. Following the procedure of step 14 again, attach ribbon 
| n ina- 
The standard cable clamps provided with your devel- eeu connoctors100-te. Pte olrihe Cable. Ternina 
; ; : tion board. 

opment system are not compatible with the ribbon ca- 
bles used with the 68000 Prototype Control Probe. 17. Now slide EMU 1 and EMU 2 down until they reach 
The standard clamps must be replaced with the their respective connectors on the Main Interconnect 
clonnne. proiiten wrth: sane LRODD Dioisthone Osni! Dea co HBL Seu Hauer oment sustomis Mane ame. Ther 
Probe. press down firmly and evenly on the top edges (one 


board at a time), until each board snaps into place. 


18. Dress the cables along the cableway at the side of the 
mainframe and over the side of the card cage. Make 
sure the cables are dressed to lie flat, to allow clear- 
ance for the top cover. 


12. Make sure you have allowed enough ribbon cable to 
reach the Cable Termination board (already attached to 
EMU 1), which is now located in the development sys- 
tem’s card cage. Then mount the long Prototype Con- 
trol Probe ribbon cables to the cable clamp assembly, 


using the new clamps provided. Secure the cable 19. Slide the top cover back into the guide tracks at the top 
clamps with hex nuts and lock washers. Refer to Fig. of the mainframe. Be sure the cover is properly seated 
9-6. in the slot at the front of the mainframe. 


20. Install the cover retainers at the upper corners on the 
rear of the mainframe (see Fig. 9-1). Tighten the cover 
retainer screws securely. 


13. Feed the Prototype Control Probe connectors (J100, 
J200, and J300) through the cableway opening. Then 
guide the strain relief/cable clamp assembly into the ca- 
bleway opening. Attach the strain relief plate to the rear 
panel, using the two screws removed in step 11. 


CONNECTING TO OPTIONS 


The following procedures describe how to connect the 

68000 Emulator Processor to the Trigger Trace Analyzer 

(TTA) option and Memory Allocation Controller (MAC) op- 

tion. The first procedure describes connecting the Emulator 

Processor to both options. The second procedure describes 

15. Following the procedure of step 14, attach ribbon cable connecting the Emulator Processor to the TTA only. The 
connector J200 to P200 on the Cable Termination third procedure describes connecting the Emulator Proces- 
board. sor to the MAC only. 
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14. Attach the ribbon cable connector labeled J300 to P300 
on the Cable Termination board (refer back to Fig. 9-2). 
Be sure that pin 1 of the cable connector (blue stripe) 
and pin 1 of the module socket align and are to the left 
when viewed from the component side of the module. 


sae s:saneneae nm: BaNRRERTUNARARIT NONARAOEE 


i 
i 
| 
Ribbon Cables 
i 
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To 


68000 Cable Clamps 
i 
J100, 


Cable Clamp Assembly to and 
(3771-16)3770-31 
Fig. 9-6. Ribbon cable installation. 
Table 9-1 


Connecting to the TTA and MAC 
Boards (Optional) 


When the TTA and MAC boards are used with the 68000 
Emulator Processor, they must be installed as shown in Fig. 
9-7. Refer to the Memory Allocation Controller and Trigger 
Trace Analyzer Installation Service Manuals for information 
specific to each option. 


To install the TTA, MAC, and Emulator Processor, perform 
the following procedure: 


1. Attach connector J1 of the TTA/Emulator Interconnect 
cable to P1, on the etched side of TTA Circuit Board 
no. 1. 


2. Attach connector J2 of the TTA/Emulator Interconnect 
cable to P2, on the etched side of TTA Circuit Board 
no. 1. 


3. Install the TTA, using the procedures described in the 
Trigger Trace Analyzer Installation Service Manual. 
(Don’t replace the cover of the microcomputer develop- 
ment system until this entire procedure is completed.) 


4. Set the jumpers and switch on the MAC board as 
shown in Table 9-1. 


5. Install the MAC board in position J14 of your develop- 
ment system, using the procedures described in the 
Memory Allocation Controller Installation Service 
Manual. 


6. Attach the middle connector of the TTA/Emulator Inter- 
connect cable to P6 on the MAC board. 


7. Install the 68000 Emulator Processor in positions J15 
and J16 of your development system, using the proce- 
dures described earlier in this section. 


MAC Jumper and Switch Settings 


J | 


umper/ 


esta [bees 
Switch | Designation : Setting 


J2101 ; Address Range jumper {| 12-254 

J3151 Block Size jumper Ai2 

J5140 Block Size jumper A12 

SW2180 Address Feedthrough All OPEN (OFF) 


switches 


4 The most significant address line generated by the 68000 Em- 
ulator Processor is A25. 
8. Attach connector J6 of the TTA/Emulator Interconnect 
cable to P6 on EMU 1 of the 68000 Emutator 
Processor. 


9. Attach connector J7 of the TTA/Emulator Interconnect 
cable to P7 on EMU 1. 


10. Replace the top cover of the development system, us- 
ing the procedures described earlier in this section. 


Oe SE age oe 
5 CAUTION ° 
Oe re. 


When removing either the 68000 Emulator Processor 
or the MAC board from this configuration, be sure to 
first remove the TTA/Emulator interconnect cables 
from the appropriate board{(s). Failure to do so may 
result in damage to the connector pins. 
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Trigger Trace 
Analyzer 
(Optional) 


TTA/Emulator 
Interconnect 
Cables 


(J12) (J13) (J14) 


Development System 


Memory 

Allocation 
Controller 
(Optional) 


Fie Q-7 Cannectina the 68000 Emulator Processor to the ontional Memorv Allocation Controller Board. 


Connecting to the TTA Only 
(Optional) 


The following procedure tells how to connect the 68000 Em- 
ulator Processor to the optional Trigger Trace Analyzer 
(TTA). If you are planning to use both a TTA and a MAC 
board in your development system, refer to the TTA/MAC 
board installation procedure, earlier in this section. 


Figure 9-8 shows the connection between the TTA and the 
Emulator Processor. To install the TTA with the 68000 Emu- 
lator Processor, perform the following procedure: 


Ae 


Install the Emulator Processor in your development 
system, using the procedures described earlier in this 
section. (Don’t replace the cover of the microcomputer 
development system until this entire procedure is 
completed.) 
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. Attach connector J1 of the TTA/Emulator Interconnect 


cable to P1, on the etched side of TTA Circuit Board 
no. 1. 


. Attach connector J2 of the TTA/Emulator Interconnect 


cable to P2, on the etched side of TTA Circuit Board 
no. 1. 


. Install the TTA, using the procedures described in the 


Trigger Trace Analyzer Installation Manual. 


. Attach connector J6 of the TTA/Emulator Interconnect 


cable to P6 on EMU 1 of the 68000 Emulator 
Processor. 


. Attach connector J7 of the TTA/Emulator Interconnect 


cable to P7 on EMU 1. 


. Install the top cover on the development system main- 


frame, using the procedures described earlier in this 
section. 
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Interconnect 
Cable 


68000 Emulator 
Processor board 
EMU 1 


| 
| 
TTA/Emulator 
i 
| 
| 
| 
| 
| 
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Fig. 9-8. Connecting the 68000 Emulator Processor to the optional Trigger Trace Analyzer. 


Connecting to the MAC Board Only 3. Install the MAC board in position J14 of your develop- 

. ment system, using the procedures described in the 
(Optional) Memory Allocation Controller Board Installation 
The following procedure tells how to connect the 68000 Em- siialcpal a 
ulator Processor to the optional Memory Allocation Control- 4. Attach the middle connector of the TTA/Emulator Inter- ™ 
ler (MAC) board. If you are planning to use both a TTA and a connect cable to P6 on the MAC board. 

MAC board in your development system, refer to the 5. Attach connector J6 of the TTA/Emulator Interconnect 
TTA/MAC board installation procedure, earlier in this cable to P6 on EMU 1 of the 68000 Emulator 
section. Processor. 

To install the MAC board with the 68000 Emulator Proces- NOTE 


20 Renin sie: (ORSWwinig: Procedure: Connectors J1 and J2 are not connected. Arrange the 


1. Install the Emulator Processor in positions J15 and J16 excess cable so as not to interfere with replacing the 
of your development system, using the procedures de- development system's top cover. 
scribed earlier in this section. (Don’t replace the cover 
of the microcomputer development system until this en- 
tire procedure is completed.) 


6. Replace the top cover of the development system, us- 
ing procedures described earlier in this section. 


2. Set the jumpers and switch on the MAC board as 
shown earlier in Table 9-1. 
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CONNECTING TO THE PROTOTYPE 


The 64-pin plug at the end of the 1.5-foot ribbon cables fits 
into the 68000 microprocessor socket on the prototype. Pin 
1 on the plug must be mated with receptacle 1 on the sock- 
et. A notch is located near pin 1 on both the protective 
spring-loaded plate and the body of the plug, to aid in pin 
identification (see Fig. 9-9). 


PETE era ede eee rere eee eeeraags 
~<“@— PIN 1 CAUTION 


REVERSE INSERTION 
CAN CAUSE EQUIPMENT DAMAGE 
PereEr_ttrtetrert te ttre ties te 


| (2704-4)3770-34 | 


Fig. 9-9. Pin identification and proper plug insertion. 


oo 


6 CAUTION. 
> os 


If the Prototype Control Probe plug is incorrectly in- 
serted in the prototype socket, damage to the Proto- 
type Control Probe will result. Figure 9-9 shows the 
proper method of plug insertion. 


If you are using a zero-insertion-force (ZIF) socket for the 
68000 microprocessor on your prototype, you should insert 
a standard low-profile 64-pin DIP socket between the probe 
plug and the prototype’s ZIF socket, to ensure a secure 
mechanical and electrical connection (see Fig. 9-10). 
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Prototype 
-_ Control 

Probe 

DIP Plug 


Low-profile 
DIP Socket 


Insertion 
Force 
Socket 


(3665-8)3770-35 


Fig. 9-10. Using a zero-insertion-force socket. 


GROUNDING 


A proper ground system is mandatory for satisfactory oper- 
ation of your microcomputer development system. The 
68000 Emulator Processor module and its Prototype Con- 
trol Probe, as well as any other optional and peripheral 
equipment, must be properly grounded to eliminate ground 
loans and to reduce si isceantibility ton static discharae Tha 
following grounding procedures are recommended: 


¢ Ensure that primary power cords of all units (including 
your prototype system) are connected to outlets that 
are on the same ground system. 


© Attach all grounding strap lugs to the chassis of any 
unit being grounded. Ensure that the lugs make good 
contact with bare metal; remove any paint or protective 
coating from the metal before attaching the ground lug. 
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TECHNICAL REFERENCE MATERIAL 


INTRODUCTION 


This section contains technical reference material on the 
68000 Emulator Processor. The technical reference material 
includes a circuit block locator, signal summary, test point 
information, pin connection locators, I/O port configurations, 
RAM partitioning, memory restrictions, and_ timing 
relationships. 


CIRCUIT BLOCK LOCATOR 


Table 10-1 is a summary of 68000 Emuiator Processor cir- 
cuit blocks and the schematics on which they are located. 


Table 10-1 
Circuit Block Locator 


Circuit Block | Schematic 


+4.9V Regulator | 24 
4+5.2V PROBE Regulator | 24 
2650 i/O Access Decode 10 
68000 Read Buffers 2 
Address Buffers 1 
Asynchronous Break Control 9 
Auto Vector Request 6 
AUX Control Latch 13 
AUX Status Latch 144 
BKPT RAM | 12 
BKPT RAM Multiplexers | 12 


Breakpoint Interrupt Control 


Breakpoint Interrupts 


Buffer Board Feedthroughs | 19 
Clock Fail Detect | 13 
Clock Select oc 
Command Port | 9 
Command Port R/W Control — Q 


D/R Interrupt Trapstack Control 


Table 10-1 (cont) 


Circuit Block 


Schematic 


D/R PROM 


Data Buffers 


DTACK EN/Wait State Generator 20 
EMU Control Latch 13 
EMU Issued Interrupt Enable Control 21 
EMU RAM Access Decode 10 
EMU Status Latch 13 
Emulator Break Generator 11 
F.P. HOLD Interface | 6 
Factory Test NMi Controi | 6 
Fan Control 24 
Function Code Buffer | 3 
HALT/BR Tri-state Control | 22 
Internal Address Latches | 2 
Internal Bus Latch Control 3 
Internal Data Bus Latches 2 
Interrupt Control Buffers mse 
Interrupt State Machine | 23 
isolation Buffer Control | 3 
Jump Acknowledge Generator | 41 
LED Control | 24 


MAC Board Address Generator 9 


MODEO Clock 5 
Probe Control Signa! Generation | 16 
Probe Interrupt Decode | 21 
Probe NMI Decode | 21 
Probe NMI Pending Decode | 23 
Probe To EMU A/D Buffers 18 
Probe To EMU Control Signal Buffer | 16 
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Table 10-1 (cont) 


Circuit Block Schematic 

Probe To Prototype A/D Buffers 18 

Processor DTACK Generation/Select 17 

RESET/HALT Buffers 22 

RESET/HALT Control 

RUN Control 

Shared RAM 

Shared RAM Select 

STOP Instruction Decode 11 

SVC 13 
4 


System Interface And Control 
Transfer Into D/R Control 7 


Transfer Out Of D/R Control 
TTA Break Decode 
TTA Strobe Generator 
UGET/UPUT Decode 
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Table 10-1 (cont) 


Circuit Block Schematic 
UGET/UPUT Or Running Decode | 17 
UMAP Valid Generator | 4 
UMAP/Write Protect RAM 14 
Upper Address Enable 1 
User Bus Request Control 17 
User Function Code Buffers 16 
User RUN Control 6 
User Strobe Enable/Disable 16 
Write Protect Interrupt Generator 11 


SIGNAL SUMMARY 


Table 10-2 is a summary of signals used by the 68000 Emu- 
lator Processor. 


Signal Name 


2650 HCS 


2650 LCS 


2650 RAMAC 


8E RD 


8E WR 


8F RD 


8F WR 


8MHZ 
A0-A23 
A24 

A25 

ATO SA 
A/DTRIST 


ADDR LAT EN 


ADREAD 


ADWRITE 


AS 
ASYNCBK 


BA 8E RD 
BA AS 

BA BERR 
BA BG 

BA BKCOND 
BA CLK+25 
BA CMD=0 
BA CPUCLK 


BA DISABLE WR 
BA DLYD ACTIVE 


BA FCO 
BA FC1 
BA FC2 


Schematic 
pe 


10 


10 


10 


— 
j=) 


4 Shown throughout the schematics section. 
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Table 10-2 
Signal Summary 


Description 


2650 High Chip Select. Selects the Shared Communication RAM’s 
high-order byte. Source: U3100A-3 
2650 Low Chip Select. Selects the Shared Communication RAM’s 
low-order byte. Source: U3100D-11 


2656 RAM Access. Indicates that the 2650 is accessing the Emulator Pro- 
cessor’s RAM. Source: U4150A-6 


8EH Read. 2650 requests a read of the AUX Status Port (8E). Source: 
U3130-10 


8EH Write. 2650 requests a write to the AUX Control Port (8E). Source: 
U3130-14 


8FH Read. 2650 requests a read of the Command Port (8F). Source: 
U3130-11 


8FH Write. 2650 requests a write to the Command Port (8F). Source: 
U3130-15 


8 MHz clock signal. Source: U2180A-6 

Address lines 0-23. 

Address line 24 (synthetic). Source: U5050B-6 

Address line 25 (synthetic). Source: U5050C-8 

Address lines enabled to the Shared Address lines. Source: U5100B-6 


Address/Data Tri-State. Tri-states address and data lines. Source: 
U3010D-13 


Address Latch Enable line. Latches 68000 address lines to shared address 
lines. Source: U2180-9 


ADH Read. 2650 requests a read from the EMU Status Port (AD). Source: 
U3100B-6 


ADH Write. 2650 requests a write to the EMU Control Port (AD). Source: 
U3100B-8 


Address Strobe line. Source: On-board 68000 microprocessor. 


Asyncronous Break. Generated if a break occurs after a stop instruction 
has been executed. Source: U2020-9 


Single-buffered 8EH Read (see 8E RD). Source: U2100E-10 
Single-buffered Address Strobe (see AS). Source: U1040-14 
Single-buffered Bus Error (see BERR). Source: U6020G-5 
Single-buffered Bus Grant (see BG). Source: U1040-18 

Single-buffered Break Condition line (see BKCOND). Source: U1010A-5 
Single-buffered Clock Plus 25 ns line (see CLK+25). Source: U5020B-9 
Singie-buffered Command Equal Zero (see CMD=0). Source: U2040-9 
Single-buffered microprocessor Clock (see CPUCLK). Source: U5020E-7 
Single-buffered Disable Write (see DISABLE WR). Source: U2040-3 


Single-buffered Delayed Active (see DLYD ACTIVE). Source: U2040-7 
Single-buffered Function Code 0 (see FCO). Source: U1040-7 


Single-buffered Function Code 1 (see FC1). Source: U1040-12 
Single-buffered Function Code 2 (see FC2). Source: U1040-9 
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Signal Name 


Table 10-2 (cont) 


BA HALT | 19 
BA HOLD 15 
BA ID TO/FROM 15 
BA INTMACHEN 15 
BA IPLO 15 
BA IPL1 15 
BA IPL2 15 
BA LDS 16 
BA MODEO 15 
BA MODE2 15 
BA PODBKINTA 19 
BA R/W 16 
BA RUNNING 15 
BA SLVPSE 11 
BA SMAP 15 
BA STUSREGPUL 15 
BA SYS R/W 10 
BA UDS 16 
BA UG/UP+RUNNING 17 
BB AS 16 
BB DLYD ACTIVE 6 
BB CPUCLK 15 
BB CLK+25 15 
BB FCO 17 
BB LDS 4 
BB MODEO 3 
BB R/W 7 
BB RUNNING 13 
BC AS 5 
BC CPUCLK 22 
BC DLYD ACTIVE | 20 
BC FCO 3 
BC FC1 : 3 
BC FC2 | 3 
BC MODEO 16 
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Single-buffered Halt (see HALT). Source: U8040E-9 
Single-buffered Hold (see HOLD). Source: U2040-12 


Single-buffered Internal Data To or From the Probe (see !1D TO/FROM). 
Source: U2040-18 


Single-buffered Interrupt Machine Enable (see INTMACHEN). Source: 
U2040-14 


Single-buffered Interrupt Line 0 (see IPLO). Source: U1010C-16 
Single-buffered Interrupt Line 1 (see IPL1). Source: U1010C-3 
Single-buffered Interrupt Line 2 (see IPL2). Source: U1010C-18 
Single-buffered Lower Data Strobe (see LDS). Source: U1040-16 
Single-buffered Mode0 line. (see MODEO). Source: U2040-16 
Single-buffered Mode2 line. (see MODE2). Source: U1010A-7 


Single-buffered Pod Break Interrupt Acknowledge (see PODBKINTA). 
Source: U6050F-7 


Single-buffered Read or Write (see R/W). Source: U1040-3 
Single-buffered Running line (see RUNNING). Source: U1010B-9 
Single-buffered Slave Pause (See SLVPSE). Source: U2110A-2 
Single-buffered System Map (see SMAP). Source: U1010B-14 


Single-buffered Status Register Pull (see STUSREGPUL). Source: 
U2040-5 


Single-buffered System Read or Write (see SYS R/W). Source: U4120A-6 
Single-buffered Upper Data Strobe (see UDS). Source: U1040-5 


Single-buffered UGET, UPUT, or Running (see UG/UP + RUNNING). 
Source: U5020D-12 


Double-buffered Address Strobe (see AS). Source: U5020C-16 


Double-buffered Delaved Active line (see DLYD ACTIVE). Source: 
U4020F-12 


Double-buffered Microprocessor Clock (see CPUCLK). Source: 
U1010D-12 


Double-buffered Clock Plus 25ns (see CLK+ 25) Source: U2040E-9 
Double-buffered Function Code 0 line (see FCO). Source: U5020A-18 
Double-buffered Lower Data Strobe line (see LDS). Source: U2040C-14 
Double-buffered Mode0 line (see Mode0). Source: U4100F-12 
Double-buffered Read or Write line (see R/W). Source: U2040-18 


Double-buffered Running line (see RUNNING). Source: U2110B-4 
Triple-buffered Address Strobe (see AS). Source: U2040C-12 


Triple-buffered Microprocessor Clock (see CPUCLK). Source: U4040E-10 
| Triple-buffered Delayed Active line (see DLYD ACTIVE). Source: U4040C-6 
| Tripie-buffered Function Code Line 0 (see FCO). Source: U2040-16 
| Triple-buffered Function Code Line 1 (see FC1). Source: U2040-5 
| Triple-buffered Function Code Line 2 (see FC2). Source: U2040-3 
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Tabie 10-2 (cont) 


i T 


Signal Name 


BKCOND 
BKINT 
BKINTA 
BKINTEN 
BKPT RD 


BKPT1 ARMS BKPT2 


BKPT1 

BKPT2 

BKPT3 

BKPT1/0 
BKPT2/0 
BKPT3/0 
BKPT1/1 
3KPT2/1 
BKPT3/1 
BKPT 1/2 
BKPT2/2 
BKPT3/2 
BKPT1/3 
BKPT2/3 
BKPT3/3 
BKPTWO 
BKPTW1 
BKPTW2 
BKPTW3 
BKSTOP 


BR 


BRDDTACK 


BRDHALT 


BYTE ADDR 


3YTE/WORD 


poe Ss I es 


Schematic 


o 


nN 
NO 


> 


4 


Description 


Quadruple-buffered Address Strobe line (see AS). Source: U4040D-11 
Bus Error line. Source: U6020-7 
Bus Grant line. Source: On-board 68000 microprocessor. 


Bus Grant Acknowledge line. Source: P3 (normal) U6020-9 or P3 (option) 
U5010-7 


| 

| 

| 

| 

| 

Break Condition line. Source: U2050-8 

Break Interrupt line. Source: U2170A-5 

Break Interrupt Acknowledge line. Source: U4050C-8 

Break Interrupt Enable line. Source: U6040C-9 

Breakpoint RAM Read enable line. Source: U4100A-3 

Breakpoint 1 arms Breakpoint 2 line. Source: U5080-6 

| Breakpoint 1 line. Source: U3110D-11 

| Breakpoint 2 line. Source: U3120A-7 

| Breakpoint 3 line. Source: U3120B-9 

| Breakpoint 1's subset 0 line. Source: U3050-10 

| Breakpoint 2’s subset 0 line. Source: U3050-12 

i Breakpoint 3’s subset 0 line. Source: U3050-14 

| Breakpoint 1’s subset 1 line. Source: U3070-10 

_ Breakpoint 2’s subset 1 line. Source: U3070-12 

| Breakpoint 3’s subset 1 line. Source: U3070-14 
Breakpoint 1’s subset 2 line. Source: U3080-10 
Breakpoint 2’s subset 2 line. Source: U3080-12 
Breakpoint 3’s subset 2 line. Source: U3080-14 
Breakpoint 1’s subset 3 line. Source: U3090-10 
Breakpoint 2’s subset 3 line. Source: U3090-12 
Breakpoint 3’s subset 3 line. Source: U3090-14 
Breakpoint 9 Write enable line. Source: U4050B-12 
Breakpoint 1 Write enable line. Source: U4050B-11 

| Breakpoint 2 Write enable line. Source: U4050B-10 
Breakpoint 3 Write enable line. Source: U4050B-9 


Stop Break line. Asserted when a break is caused by a STOP Instruction 
when asserted. Source: U3150B-8 

Bus Request line. Source: P2 (normal) U6020-9 or P2 (option) 

U5010-7 

Main Board (EMU 1 and EMU 2) Data Transfer Acknowledge line. Source: 
U4010B-6 

Main Board (EMU 1 and EMU 2) Halt line. Asserted when a double bus or 
address error occurs. Source: U8040A-2 

Byte Address access line. Asserted when Program Memory is 
byte-oriented. Source: U2190-7 


Byte or Word access line. Indicates that access is byte- or word-oriented. 
Source: U2030-6 
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Signal Name 


CLK+25 
CLKFAIL 
CMD=0 


CMD PRESENT 


CMEM 
CPUCLK 
CTRIST 
DO-D15 

DTO SD 

D/R A2-D/R A9 
D/R DO-D/R D7 
D/R EN 

D/R CMDRD 


DBG INT29 
DATA LAT EN 


DISABLE WR 
DLYD ACTIVE 


DS 

DTACK 
DTACKEN 
UIAUR 1.0. 


E 
EMU ACTIVE 


EMU RESET REQ 


EN WINDOW 


FCO 

FC1 

FC2 
FETCH 
FFCO 
FFC1 
FFC2 
F.P.HOLD 
HALT 


4 Shown throughout the schematics section. 
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Table 10-2 (cont) 


20 


3 
8 
8 
7 
9 


Clock Plus 25 ns. Source: DL1010-8 
Clock Failed line. Source: U3150A-6 


Command Equals 0. Asserted when there is no command in the Command 
Port. Source: U3080A-5 


Command is Present line. Asserted when there is a command in the Com- 
mand Port. Source: U3030D-13 


Common Memory line. Source: P1-33 (development system) 
68000 microprocessor Clock. Source: U5010A-18 OR Q9011 
Control Tri-State line. Source: U2010C-6 

Data lines 0-15. 

Data lines are enabled to the Shared Data lines. Source: U4120-8 
Dump and Restore Address lines 2-9. 

Dump and Restore Data lines 0-7. 

Dump and Restore PROM Enable line. Source: U3050B-4 


Dump and Retore Command Read enable line. Asserted to enable the 
68000 to read the Command Port. Source: U5100A-3 


Debug Interrupt 29 line. Source: P1-77 (development system) 


Data Latch Enable line. Enables data to be latched from the 68000. Source: 
U5050D-11 


Disable Write line. Source: U5080D-11 


Delayed Active line. Indicates that the Emulator Processor is selected (ac- 
tive). Source: U4120C-8 


Data Strobe line. Source: U5060C-8 
Data Transfer Acknowledge line. Source: U7010-14 
Data Transfer Acknowledge Enable line. Source: U2040B-8 


Vata Iranster Acknowieage time Uut line. ASsertea wnen a UIAUK nas 
not been received within 1 ms. Source: U4030B-8 


Enable line. Source: On-board 68000 microprocessor 
Emulator Active line. Source: U5090-5 
Emulator Processor requires reseting. Source: U4160A-6 


Enable Window line. A time frame where the prototype lines are allowed 
access to the 68000. Source: U5040A-1 


Function Code 0 line. Source: On-board 68000 microprocessor 
Function Code 1 line. Source: On-board 68000 microprocessor 
Function Code 2 line. Source: On-board 68000 microprocessor 
Fetch line. Not Used. Source: U2060H-12 

Forced Function Code 0 line. Source: U5080-2 

Forced Function Code 1 line. Source: U5080-19 

Forced Function Code 2 line. Source: U5080-5 

Front Panel Hold line. Source: P1-87 (development system) 


Halt line. Source: On-board 68000 microprocessor or U8040-4 or 
U4020B-6 
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Table 10-2 (cont) 


Se —  —— — 
Signal Name | Schematic | Description 


HALTED 6 
HAVERUN 14 
HOLD 6 
1A0-1A23 | a 
| 
IA TO SA | 3 
IBKINT 23 
IBYTE/WORD | 4 
IDO-ID15 | a 
ID TO SD | 3 
ID TO/FROM | 3 
INTMACHEN 1 5 
lOPREQ | 4 
IPLO | 94 
IPL1 21 
IPL2 | 2 
ISLVOPREQ | 4 
| 
IUINT 23 
JMPACK 11 
JMPCMD 11 
LEVEL7 20, 21 
LEVEL INT 21 
M/IO 4,10 
MAO-MA3 12 
MA4-MA7 12 
MA8-MA11 14 
MACAVAL 1 
MAPRAMRD 10 
MAPRAMWR 10 
MSTRRUN 10 
MODEO 13 
MODEO BKEN 5 
MODEOCLK 
MODE1 


4 Shown throughout the schematics section. 


: 
| 
| 
| 


| 
if 


i 
f 


Haited line. Source: U5090B-4 


Has Run line. Asserted after the 68000 has executed one user instruction. 
Source: U2150B-9 


Hold line. Factory use only. Source: U3040B-6 
Internal Address lines 0-23. 


internal Address lines are enabled to the Shared Address lines. Source: 
35030D-13 


Internal Break Interrupt line. Source: U5030A-6 
Internal Byte or Word line. Source: U5110C-6 
Internal Data lines 0-15. 


Internal Data lines are enabled to the Shared Data lines. Source: 
U5040D-11 


Internal Data To or From the Interface Assembly. Source: U4060C-6 


interrupt Machine Enable line. Asserted when user instructions begin run- 
ning. Source: U2140B-9 


Internal Operation Request line. Source: U5040B-6 


Interrupt Line 0. Source: U7010A-14 or U6010A-14 or U6010B-7 or 
U3000-12 


Interrupt Line 1. Source: U7010A-16 or U6010A-16 or U6010B-5 or 
U3000-16 


Interrupt Line 2. Source: U7010A-18 or U6010A-18 or U6010B-3 or 
U3000-14 


Internal Slave Operation Request line. Source: U6020A-6 
Internal User Interrupt line. Source: U2020A-6 

Jump Acknowledge line. Source: U4130B-6 

Jump Command line. Source: U4130B-6 


Interrupt Level 7 line. Source: On board 68000 microprocessor or J4011 
(normal) U4010B-6 or (option) Ground. 


Interrupt Level other than Level 7 line. Source: J6021 (normal) U6020-5 or 
(option) Ground. 


Memory or I/O operation indicator line. Source: U2190-18 or P1-52 (devel- 
opment system) 


Memory Address lines 0-3. Source: U2030-7, -4, -9, -12 
Memory Address lines 4-7. Source: U1070-4, -7, -9, -12 
Memory Address lines 8-11. Source: U2070-7, -4, -9, -12 


Asserted when the MAC board is available and operating. Source: P6-5 
(MAC board) 


UMAP RAM Read line. Source: U4100C-8 

UMAP RAM Write line. Source: U4100B-6 

Master Run line. Source: P1-84 (development system) 

Mode0 line. Asserted during Mode 0 emulation. Source: U5090-15 
Mode0 Break Enable line. Source: U2140A-5 

Mode0 Clock line. Source: U2060C-7 

Mode? line. Asserted during Mode 1 emulation. Source: U5120C-10 
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Table 10-2 (cont) 


Signal Name Schematic Description 


MODE2 13 
NMI PENDING 23 
OPEN USER 23 
OPREQ 4,10 
OPREQ EN 9 
PA1-PA23 a 
PD a 
P.O. RESET 13 
PODBKINTA 23 
PROBEPWR 13 
PROBEPWR O.C. 13 
PROM 7 
QBG 16 
QHALT 22 
QINTA7 16 
QRESET 22 
QUINTA 16 
R/W 20 
aoe pac 
RAMINH 10 
RESET 20, 6, 22 
RESET RUN 7 
RESET SAMPLE 22 
RESET SEQ EN 6 
RUN be) 
RUNNING 6 
SA0-SA23 a 
$DO0-SDi5 a 
SD TOD 

SD TO ID 

SETRUN 

SHARED R/W 


4 Shown throughout the schematics section. 
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Moded2 line. Asserted during Mode 2 emulation. Source: U4140C-8 


Non Maskable Interrupt Pending line. Asserted when the prototype re- 
quests an NMI. Source: U3000E-9 


Open for User access line. Source: U4030-8 

Operation Request line. Source: U2190-9 or P1-54 (development system) 
Operation Request Enable line. Source: U4040A-3 

68000 Address lines 1-23. 

68000 Data line. 

Power On Reset line. Source: P1-59 (development system) 


Pod Break Interrupt Acknowledge line. Asserted when a Break Interrupt 
Acknowledge occurs. Source: U4030-12 


Activates the Probe’s Power Supply board. Source: U5090-12 
Probe Power Open Collector. Source: U5110B-4 
D/R PROM select line. Source: U4060F-12 


Qualified Bus Grant line. When asserted, turns on Probe LED. Source: 
U9030C-8 


Qualified Halt line. When asserted, turns on Probe LED. Source: 
U3020A-12 


Qualified Interrupt Level 7 Acknowledge line. (Qualified by AS). Source: 
U9040B-4 


Qualified Reset line. When asserted, turns on Probe LED. Source: 
U3020B-6 


Qualified User Interrupt Acknowledge line. (Qualified by AS). Source: 
U8010B-10 


Read or Write line. Source: On-board 68000 microprocessor 

Pl eoe eS nino. 2 cure: LISOOO 7° 

RAM Inhibit line. Turns off Program Memory when asserted. Source: 
U4130A-3, -8, and -11 


Reset line. Source: On-board 68000 microprocessor or U2160B-4 or 
U8040C-6 or U4020C-8 


Reset the RUNNING line. Source: U4220-11 


Reset Sample line. Resets the prototype interrupt sampling circuit. Source: 
U2040A-3 


Reset Sequence Enable line. Source: U6030A-6 
Run line. Source: U2060B-18 


Running line. Asserted when user instructions are executed. Source: 
U4060E-10 


Shared Address lines 0-23. 

Shared Data lines 0-15. 

Shared Data lines are enabled to the Data lines. Source: U4110-8 
Shared Data lines are enabled to the Internal Data lines. Source: U5040A-3 
Set the RUNNING line. Source: U5120-3 


Shared Read or Write line. Is equal to either the 2650's R/W line or the 
68000’s R/W line. Source: U2080B-12 
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Table 10-2 (cont) 


Tt 


| Description 


Signal Name | Schematic 
SLV CLK | 4 
SLV OPREQ 4 
SLVPSE 5 
SMAP - 
SLV PAUSE | 5. 14 
STO/BKINTEN | 23 
STUSREGPUL 7 
SVCO 12 
SVC1 12 
SVC2 12 
SVC3 12 
SVC-M/IO | 13 
SVC ENABLE | 13 
SWAP | 4 
SYSCLK | 11 
SYS R/W | 4,10 
| 

TOPSTRBDATA | 4 
S/CY EN 43 
UA1-UA23 a 
UACCESS 17 
UAS 16 
UBERR 25 
UBG 25 
UBGACK 25 
UBR | 25 
UCLK 25 
UDO-UDi5 a 
UDS 20 
UDS/LDS | 16 
UDTACK | 25 
UE 19 
UFCO 16 
UFC1 | 16 
UFC2 16 
UG/UP + RUNNING 17 


4 Shown throughout the schematics section. 


i 
| 
1 
| 
| 
| 


| 
i 
| 
| 


| 
| 
| 
| 
| 
| 


Slave Clock line. Source: U2190-14 
Slave Operation Request line. Source: U2190-5 


Slave Pause line. Source: P1-77 (development system) 
System Map line. Asserted when memory is mapped to Program Memory. 
Source: U1110D-13 


Slave Pause line. (Synchronized). Source: U5090C-10 


State 0 or Break Interrupt Enable line. Asserted when prototype interrupt 
acknowledges are to be suppressed. Source: U7030D-11 


Status Register Pull line. Asserted when the Status Register is unstacked 
after an RTE instruction has been executed. Source: U2020A-18 


Service Call 0 line. Source: U3050-16 

Service Call 1 line. Source: U3070-16 

Service Call 2 line. Source: U3080-16 

Service Cail 3 line. Source: U3090-16 

Service Call and Memory or !/O line. Source: U4040A-5 
Service Call Enable line. Source: U5080-9 

Swap line. Used with 32K Program Memory. Source: U2030-12 
System Clock line. Source: P1-96 (development system) 


System Read or Write line. Source: U2190-12 or P1-55 (development 
system) 


Top Plane Data Strobe line. Source: U4090D-11 

Single Cycle Enable line. Source: U5080-16 

Prototype Address lines 1-23. 

Prototype Access line. Source: U9040C-10 

Prototype Address Strobe line (see AS). Source: U9010-18 


Prototype Bus Error line (see BERR). Source: 64-Pin Plug (prototype 
Circuit) 


Prototype Bus Grant line (see BG). Source: 64-Pin Plug (prototype circuit) 


Prototype Bus Grant Acknowledge line (see BGACK). Source: 64-Pin Plug 
(prototype circuit) 


Prototype Bus Request fine (see BR). Source: 64-Pin Ptug (prototype 
Circuit) 


Prototype Clock line. Source: 64-Pin Plug (prototype circuit) 
Prototype Data lines 0-715. 

Upper Data Strobe line. Source: On-board 68000 microprocessor 
Upper Data Strobe or Lower Data Strobe line. Source: U7040A-3 


Prototype Data Transfer Acknowledge line. Source: 64-Pin Plug (prototype 
circuit) 


Prototype Enable line. Source: U7010B-6 

Prototype Function Code line 0. Source: U6050-18 or U6020B-18 
Prototype Function Code line 1. Source: U6050-14 or U6020B-14 
Prototype Function Code line 2. Source: U6050-12 or U6020B-12 
UGET, UPUT, or RUNNING line. Source: U5030B-4 
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Table 10-2 (cont) 


Signal Name Schematic Description 

UGET 7 UGET line. Source: U6160-7 

UHALT | 25, 22 Prototype Halt line. Source: 64-Pin Plug (prototype circuit) or U4020A-3 

UIPLO 25 Prototype Interrupt Line 0. Source: 64-Pin Plug (prototype circuit) 

UIPL1 25 Prototype Interrupt Line 1. Source: 64-Pin Plug (prototype circuit) 

UIPL2 25 Prototype Interrupt Line 2. Source: 64-Pin Plug (prototype circuit) 

ULDS 16 Prototype Lower Data Strobe line. Source: U9010-7 

UMAP 14 User Map line. Asserted when memory is mapped to the prototype. 
Source: U3110C-8 

UMAP EN 4 UMAP RAM Enable line. Asserted when data out of the UMAP/Write Pro- 
tect RAMs is valid. Source: U6020B-9 

UNSTACKING 7 Un-Stack line. Asserted during unstacking process caused by the RTE 
instruction. Source: U1220C-8 

UPUT Fé UPUT line. Source: U6160-4 

UR/W 16 Prototype Read or Write line. Source: U9010-3 

URESET 25, 22 Prototype Reset line. Source: 64-Pin Plug (prototype circuit) or U4020D-11 

UUDS 16 Prototype Upper Data Strobe line. Source: U9010-5 

UVMA 16 Prototype VMA line. Source: U9010-9 

UVPA Prototype VPA line. Source: 64-Pin Plug (prototype circuit) 

VMA VMA line. Source: On-board 68000 microprocessor 

VPA VPA line. Source: U2160D-8 or U9030D-11 

WD ACCESS Word Access line. Asserted when access is word-oriented. Source: 
U2030-9 

WRP Write Pulse line. Source: U2190-16 or P1-53 (development system) 

WRPROT Write Protect line. Source: U1110B-4 


TEST POINTS 


Table 10-3 
EMU 1 TP1141 


Test points are available on three 68000 Emulator Proces- 


sor boards: EMU 1, EMU 2, and Power Supply (located in Pin 
the Interface Assembly). 


EMU 1 has two sets of test points: TP1141 and TP1143. 
Tables 10-3 and 10-4, summarize these test points and the 


schematics on which they appear. 
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Signal Schematic 


SSLVPSE(H) 

ATO SA(L) 

lIOPREQ(H) 

ISLVOPREQ(L) 

RESET SEQ EN(H) 

ASYNCBK(L) 

| UNSTACKING(L) 
STUSREGPUL(H) 

RESET(L) 

IA TO SA(L) 


COMO ON OAR ON — 
ONNNONAD ROO 


Tabie 10-4 
EMU 1 TP1143 


; 


Pin | Signal | Schematic 
are a eR ad ac ee ee Rae ee OVE 
_-———__—-_—_——_——_—_-_- ---en Rae 
1 SD TO D(L) i 3 

2 | D TO SD(L) | 3 

3 BKINTAL(L) | 6 

4 MODEO BKEN(H) | 5 

5 | MODEOCLK(H) | 5 

6 | D/R EN(L) | 6 

7 | ID TO SD(L) | 3 

8 | DATA LAT EN(H) | 3 

g SETRUN(L) | 6 

10 SD TO ID(L) | 3 


EMU 2 has 20 test points available. Table 10-5 is a summa- 
ry of these test points and the schematics on which they 
appear. 


Table 10-5 
EMU 2 Test Poinis 


TP Signal Name Schematic 


1 BKPT1(L) 
2 (Not Used) 
3 BKPT3(L) 
4 i (Not Used) 
5 (Not Used) 
6 | MAPRAMRD(L) 
7 | MAPRAMWR(L) 
8 (Not Used) 
9 BKPT RD(L) 
10 (Not Used) 
11 ADREAD(L) 
12 ADWRITE(L) 
13 (Not Used) 
14 
15 
16 
17 
18 
19 
20 


8F WR(L) 
(Not Used) 
BKPT2(L) 
BKPTWO(L) 
BKPTW1(L) 
BKPTW2(L) 
BKPTW3(L) 


4 Not shown in schematic section. 
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The Power Supply board has two test points available: 
TP1011 and TP1061. Table 10-6 is a summary of these test 
points and the schematics on which they appear. TP1011 
and TP1061 are used in the adjustment of the power supply 
output voltages. (Refer to the Prototype Control Probe 
Power Supply Calibration procedure located in Section 6 of 
this manual for more information.) 


Table 10-6 
Power Supply Board Test Points 


Schematic 


TP Signal 


PIN LOCATORS 


The pin connections associated with the 68000 Emulator 
Processor are divided into three categories: Main intercon- 
nect Bus, Top Plane, and the 68000 Emulator Processor 
Interconnections. 


Main Interconnect Bus 


The Main Interconnect Bus consists of P1 located both on 
EMU 1 and EMU 2. Pi connects the 68000 Emulator Pro- 
cessor with your development systems’ bus on the program 
side of the mainframe. Table 10-7 is a summary of P1s’ pins 


and the schematics on which they appear. 
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Table 10-7 
Main Interconnect Bus P1 


Pin Signal Name Schematic | Pin Signal Name Schematic . 


1 | +5.2V 5, 14 2 +5.2V 5, 14 

3 +5.2V 5, 14 4 +5.2V 5, 14 

5 (Not Used) a 6 (Not Used) a 

7 (Not Used) 2 8 (Not Used) a 

9 GND 5, 14 10 GND 5, 14 
11 +12V 5 12 +12V 5 
13 -12V 5 14 -12V 5 
15 GND 5, 14 16 GND 5, 14 
17 AQ(H) 1, 10 18 A1(H) 1,10 
19 A2(H) 1,10 20 A3(H) 1, 10 
21 A4(H) 1,10 22 A5(H) 1,10 
23 A6(H) 1, 10 24 A7(H) 1,10 
25 A8(H) 1 26 A9(H) 1 
27 A10(H) 1 28 A11(H) 1 
29 A12(H) 1 30 A13(H) 1,10 
31 A14(H) 1,10 32 A15(H) 1,10 
33 CMEM(H) 10 34 RAMINH(L) 10 
35 WD ACCESS(L) 4 36 DO(L) 1,13 
37 D1(L) 1,13 38 D2(L) 1,13 
39 D3(L) 1,13 40 D4(L) 1,13 
As Csi) 7,10 42 DOL) i, io 
43 D7(L) 1,13 44 D&(L) 1 
45 D9(L) 1 46 D10(L) 1 
47 D11(L) 1 48 D12(L) 1 
49 D13(L) 1 50 D14(L) 1 
51 D15(L) 1 52 M(L)/1O(H) 4,10 
53 WRP(L) 4, 10 54 OPREQ(L) 4,10 
55 SYS R(H)/W(L) 4,10 56 GND 5, 14 
57 JMPCMD(L) 11 58 RUN(L) 5 
59 P.O. RESET(L) 13 60 JMPACK(L) 14 
61 (Not Used) a 62 | (Not Used) | a 
63 A16(L) | A17(L) 1 
65 A18(L) A19(L) 1 
67 A20(L) A21(L) 1 


A22(L) A23(L) 


2 Not shown in schematic section. 
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Table 10-7 (cont) 


airin | Signal Name 
71 DBG iNT29\L) 4 72 
73 | (Not Used) | | La 
75 SLV OPREQ(L) | 4 || 76 
77 | SLVPSE(L) | 5,11 | 78 
79 | (Not Used) | a | |80 
1 (Spare) ee | ie 
83 (Not Used) : 84 
85 GND 5,14 86 
87 F.P.HOLD(L) 6 88 
89 (Not Used) < 90 
94 (Not Used) e 92 
93 | SLV CLK(L) ; 4 | 94 
95 (Not Used) | a | |96 
97 GND | 14 | ie 


4 Not shown in schematic section. 


Signal Name 


(Not Used} 
(Not Used) 
(Not Used) 
(Not Used) 
SWAP(L) 
FETCH(L) 
MSTRRUN(L) 
BYTE ADDR(L) 
(Not Used) 
(Not Used) 
(Not Used) 
(Not Used) 
SYSCLK(L) 


| Schematic 
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Top Plane Connectors 


The Top Plane connectors, located on EMU 1, consist of: 
P6 and P7. These Top Plane connectors are the interface 
between the 68000 Emulator Processor, Memory Allocation 
Controller (MAC), and Trigger Trace Analyzer (TTA). (How- 
ever, P7 does not connect to the MAC.) 


Tables 10-8 and 10-9 summarize the pins of P6 and P7, 
respectively, and the schematic on which each pin appears. 


Table 10-8 
Top Plane Connector P6 


Signal Name Schematic 


1 A24(H) 9 
2 A25(H) 9 
3 (Not Used) a 
4 (spare) a 
5 MACAVAL(L) 1 
6 (Not Used) a 
7 RUNNING(L) 3 
8 GND 5 
9 ISLVOPREQ(L) 4 
10 GND S 
11 (Not Used) 3 
12 GND 5 
13 TOPSTRBDATA(L) 4 
14 GND 5 
15 SA12(H) 1 
16 SA13(H) 1 
17 SA14(H) 1 
18 SA15(H) 1 
19 GND 5 
20 SA16(H) 1 
Z1 SAI/(H) i 
22 1 
23 1 
24 5 
25 1 
26 1 
27 1 
28 1 
29 5 
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Table 10-8 (cont) 


Signal Name Schematic 
30 (Not Used) a 
31 (Not Used) a 
32 BA BG(L) 4 
33 (Not Used) 6 
34 GND 5 
35 (Not Used) 7 
36 (Not Used) 4 
37 BA HALT(L) 6 
38 BB R(H)/W(L) r 
39 GND 5 
40 BA BERR(L) 4 
41 BA IPL2(H) 6 
42 BA IPL1(H) 6 
43 BA IPLO(H) 6 
44 GND 5 
45 VPA(L) 6 
46 BYTE(H)/WORD(L) 4 
47 BA FCO(H) 7 
48 BA FC1(H) ri 
49 BA FC2(H) 7 
50 GND 5 


4 Not shown in schematic section. 


Table 10-9 
Top Plane Connector P7 


Signal Name Schematic 


1 GND 5 
2 SAO(H) 8 
ww wri ul Wy w 
4 SA2(H) 8 
5 SA3(H) 8 
6 GND 5 
7 SA4(H) 8 
8 SA5(H) 8 
9 SA6(H) 8 

10 SA7(H) 8 

11 GND 5 

12 SA8(H) 8 

13 SAQ(H) 8 

14 SA10(H) 8 


Table 10-9 (cont) 


$$ 
Pin Signal Name | Schematic 
15 SA11(H) | 2 
16 GND | 5 
17 | SDO(H) | 8 
18 | $D1(H) | 8 
19 | SD2(H) | 8 
20 | SD3(H) 8 
21 | GND | 5 
22 | SD4(H) | 8 
23 SD5(H) | 8 
24 | SD6(H) | 8 
25 | SD7(H) | 8 
26 | GND | 5 
27 SD8(H) | 8 
28 SD9(H) 8 
29 | SD10(H) | 8 
30 | SD11(H) 8 
31 | GND | 5 
32 | SD12(H) | 8 
33 SD13(H) 8 
34 | SD14(H) i 8 
35 SD15(H) | 8 
36 GND 5 
37 (Not Used) : 
38 | (Not Used) ; 4 
39 (Not Used) | a 
40 (Not Used) e 
41 | (Not Used) a 
42 | (Not Used) a 
43 (Not Used) | a 
44 (Not Used) a 
45 GND 5 
46 (Not Used) 2 
47 (Not Used) a 
48 (Not Used) 2 
49 (Not Used) a 
50 GND 5 


4 Not shown in schematic section. 
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68000 Emulator Processor 
Interconnections 


The 68000 Emulator Processor’s interconnections consist 
of 13 cables that interconnect various parts of the Emulator 
Processor. Table 10-10 lists these connectors and their 
functions in the order in which they appear in this section. 
Tables 10-11 through 10-23 summarize the pins associated 
with each connector listed in Table 10-10. 


Table 10-10 


68000 Emulator Processor Connectors 


Connectors Description 

P12 | Connects EMU 1 with EMU 2 

P13 

J2 and P2 | Connects EMU 1 and the Cable Termina- 
tion board 

P100 and ' Connects the Cable Termination board 

P1160 with tne Buffer board 4 

P200 and 

P210 

P300 and 

P310 

P10 and J11 Connects the Buffer board@ with the Con- 

i trol board 2 

P8A and P9A_— Connects the Power Supply board? with 
the Buffer board@ 

P8B and PSB 

P8C and PSC | 

P8D and P9D | 

; 

P4 Connects the Buffer board? with the 
64-Pin Plug 

P5 


| 


@ Board is located in the Interface Assembly. 
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Table 10-11 Table 10-12 
P12 Interconnect P13 Interconnect 
Schematic Schematic 
Pin | Signal Name EMU 1 | EMU 2 i Signal Name 
1 MODE2(H) 4 13 1 BC FCO(H) 3 14 
2 GND 5 12 2 GND 5 13 
3 MODEO(H) 3 13 3 BC FC2(H) 3 14 
4 MODE1(H) 3 13 4 BC FC1(H) 3 14 
5 TRACE(L) a 11 5 SAO(H) 2 12 
6 GND 5 12 6 GND 5 13 
7 FFC1(H) 4 13 7 SA2(H) 2 12 
8 FFCO(H) 4 13 8 SA1(H) 2 12 
9 FFC2(H) 4 13 9 SA3(H) 2 12 
10 GND 5 12 10 GND 5 13 
11 BA BG(L) 4 11 11 SA5(H) 2 12 
12 DLYD ACTIVE(H) 6 11 12 SA4(H) 2 12 
13 BGACK(L) 4 11 13 SA6(H) 2 12 
14 GND 5 12 14 GND 5 13 
15 BRDHALT(L) 6 11 15 SA8(H) 2 12 
16 RESET(L) 6 11 16 SA7(H) 2 12 
17 BKCOND(H) 6 11 17 SA9(H) 2 12 
18 GND 5 12 18 GND 5 13 
19 BC AS(L) 5 11 19 SA11(H) 2 12 
20 BB CPUCLK(L) 4 | 13 20 SA10(H) 2 12 
21 UMAP EN(H) 4 14 21 SA12(H) 2 12 
22 UMAP(H) 3 14 22 GND 5 13 
23 2650 LCS(L) 8 10 23 SA14(H) 2 12 
24 2650 HCS(L) 8 10 24 SA13(H) 2 12 
25 2650 RAMAC(H) 3 10 25 SA15(H) 2 12 
26 GND 5 12 26 GND 5 13 
27 8E RD(H) 3 10 27 SA17(H) 2 12 
28 SHARED R(H)/W(L) 8 10 28 SA16(H) 2 12 
29 GND 5 12 29 GND 5 13 
30 8F WRIL) 9 10 an SA1R/H) 9 19 
31 BA CMD=0(H) | 9 | 14 31 SA20(H) | 2 | 12 
32 8F RD(L) 9 10 32 SA19(H) 2 12 
33 WRPROT(H) 4 14 33 SA22(H) 2 12 
34 RUNNING(H) 6 13 34 SA21(H) 2 12 
35 ISLVOPREQ(L) 4 13 35 SA23(H) 2 12 
36 GND 5 12 36 | GND 5 13 
37 IBYTE(H)/WORD(L) 4 12 37 SD1(H) 8 11 
38 BB R(H)/W(L) 7 11 38 | SDO0(H) 8 11 
39 GND 5 12 39 GND 5 13 
40 ACTIVE O.C.(H) 4 13 40 SD2(H) 8 11 
41 BA SLVPSE(L) a 11 41 SD4(H) 8 11 
42 8MHZ 5 11 42 SD3(H) 8 11 
43 BA SYS R(H)/W(L) 3 10 43 SD6(H) 8 11 
44 SVC-M(H)/IO(L) | 4 13 44 SD5(H) 8 11 
45 SYS R(L)/W(H) | 3 | 10 45 | SD7(H) | 8 | 11 
46 GND 5 12 46 GND 5 13 
47 BA HALT(L) 6 11 47 CLKFAIL(H) 6 13 
48 BKSTOP(L) 9 11 48 SMAP(H) 6 14 
49 GND 5 12 49 GND | 5 13 
50 | (Not Used) | 6 | b 50 HALTED(H) | 6 | 13 


4 Not connected. 
> Not shown in schematic section. 
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Table 10-13 
J2 And P2 Interconnect 

| Schematic | | Schematic 
Pin Signal Name a bi | Signal Name J2 P2 
1 GND ' 5 15 i|2 | GND 5 | 45 
3 1A4(H) | 2 15 | 4 | 1A5(H) 2 | 15 
5 1A3(H) | 2 | 45 | 6 | A6(H) 2 | 15 
7 |A2(H) | 2 | 15 | 8 | 1A7(H) | 2 | 15 
9 IA) | 2 15 || 10 | 18H) 2 | 18 
11 | 1A10(H) v2 15 | |12 | 1A9(H) 2 | 15 
13 | 1A12(H) | 2 15 /14 | 1A11(H) 2 | 15 
15 | 1A14(H) | 2 15 | |16 | 1A13(H) | 2 | 15 
17 | IAT6(H) | 2 15 | 18 =|: 1A15(H) | 2 | 15 
19 -1A18(H) | 2 | 15 | 20 | YA17(H) | 2 | 15 
21  $5.2V 5 } 15 = | j22 | 4+8.2V pe 15 
23 | 1A20(H) i 2 | 45 nee | 1A19(H) | 2 | 45 
25 | 1A22(H) | 2 | 15 | | 26 | 1A21(H) | 2 | 15 
27 GND 5 15 28 = «A23(H) i 2 15 
29 ' BA IPLO(H) 6 | 45 |! 30 | GND | 5 | 45 
31 / BA IPL4(H) 6 15 | 132 | UGET(H) 7 45 
33 | BA IPL2(H) i 6 | 15 | 134 | UPUT(H) Ss: | 15 
35 | BA BERR(L) | 4 | 15 || 36 | RUNNING(H) | 6 | 45 
37 | VPA(L) | 6 15 38 | SMAP(H) 6 15 
39 | -12V 5 15 |40 | -12V 5 15 
41 : BB CPUCLK(H) | 3 | 15 || 42 | MODEOCLK(H) 5 15 
43 | +5.2V | 5 | 15 | (44 | BA HALT(L) 6 | 15 
45 | 1D12(H) 1 2 | 15 | |46 | ID15(H) 2 | 15 
47 | 1D14(H) | 2 | 15 1148 | 1D14(H) 2 15 
49 | 1D10(H) 2 15 50 | ID13(H) 2 45 
51 _ ID9tH) | 2 18 82 | 1D8H) 2 | 18 
53 _ IDZ(H) 2 | 15 54 | ID6(H) 2 15 
55 ~ 1D5(H) , 2 : 15 ‘| 56 , IDO(H) | 2 15 
57 ID1(H) = 15 58 | FFCO(H) 4 15 
59 | 1D2(H) 2 | 15 60 | FFC1(H) 4 | 15 
61 ~ 1D3(H) 2 15 62 _ FFC2(H) 4 / 15 
63 ' 1D4(H) 9 15 64  442V 5 145 
65 -+12V 5 15 66 _ BB CLK +25(H) 4 15 
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Table 10-13 (cont) 


Schematic | | Schematic 
| 
Pin Signal Name J2 | P2 | pin | Signal Name J2 P2 


| | 


67 ASYNCBK(L) 9 GND tee 

69 BRDDTACK(L) 6 HOLD(L) 6 15 
71 BA BG(L) 4 15 72 DTACKEN(H) 6 a 
73 BGACK(L) 4 15 74 DLYD ACTIVE(H) 6 15 
75 (Not Used) b b 76 INTMACHEN(H) 5 15 
77 BRDHALT(L) 6 15 78 BA R(H)/W(L) 7 15 
79 RESET(L) 6 15 80 BA LDS(L) 4 15 
81 +12V 5 15 82 +12V 5 15 
83 E(H) a 15 84 BA UDS(L) 4 15 
85 BA PODBKINTA(L) 7 15 86 BA AS(L) 5 15 
87 STUSREGPUL(L) 7 15 88 BA FCO(H) 3 15 
89 MODEO(H) 3 15 90 BA FC1(H) 3 15 
91 MODE2(H) 4 | 15 | 92 | BA FC2(H) 3 15 
93 ACTIVE 0.C.(H) 4 | 15 | ee | VMA\(L) | a 15 
95 DISABLE WR(H) 4 | 15 | |96 | ID TO(L)/FROM(H) | 3 15 
97 BKCOND(H) 6 | 15 | 198 : BA | 3 15 

| 


4 Not connected. 


b Not shown in schematics section. 
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Table 10-14 Table 10-15 
P100 And P110 Interconnect P200 And P210 interconnect 
ee ee ee , 
| Schematic | Schematic 
Pin | Signal Name | P00 P110 | Signal Name 
1 | ASYNCBK(L) | 15 | 19 1 | GND | 45 | 16 
2 | +12V i 15 19 2 | BA HALT(L) / 15 ; 3 
3 412V | 15 | 19 3 | +5.2V 15 | 16 
4 | 412V | 15 | 19 4 | +5.2V | 15 16 
5 | +12V | 45 | 49 5 | +5.2V | 45 | 16 
6 | BA CLK+25(H) | 15 | 19 6 | UPUT(H) bs | 17 
7 GND | 15 17 7 | GND 15 | 16 
8 +12V 15 19 8 UGET(H) 15 17 
) 1D4(H) 15 18 9 IPL2(H) | 15 | 19 
10 FFC2(H) 15 | 16 10 +5.2V | 15 | 16 
11 ID3(H) | 15 | 18 11 (PL1(H) | 15 | 19 
12 FFC1(H) 15 16 12 1A23(H) | 15 | 18 
13 1D2(H) 15 | 18 13 IPLO(H) 15 19 
14 FFCO(H) 15 16 14 [A21(H) | 15 18 
15 GND 15 | 17 15 GND 15 16 
16 | IDO(H) | 15 | 18 16 | 1A19(H) | 15 | 18 
17 | 1D4(H) 15 18 17 +5.2V | 15 | 16 
18 | 1D6(H) 15 18 18 |A17(H) | 15 | 18 
19 ID5(H) 15 18 19 |[A22(H) | 15 | 18 
20 |D8(H) 15 18 20 1A15(H) | 15 18 
21 ID7(H) 15 18 21 1A20(H) 15 | 18 
22 | 1D13(H) ) 15 18 22 1A13(H) | 15 | 18 
23 | ID9(H) : | 18 23 | 1A18(H) ; 15 | 18 
24 | 1D14(H) |} 15 | 18 24 | 1A11(H) | 15 | 18 
25 | 1D10(H) , 15 ; 18 25 | IA16(H) _ 15 _ 18 
26 ; GND , 15 | a7 26 ; GND | 15 | 16 
27 1D14(H) | 15 | 18 27 | 1A14(H) | 15 | 18 
28 1D15(H) 15 18 28 1A9(H) 15 18 
29 1D12(H) 15 18 29 [A12(H) 15 18 
30 -12V 15 17 30 |A8(H) 15 18 
31 MODEOCLK(H) 15 17 31 1A10(H) 15 18 
32 -12V 15 17 32 |A7(H) 15 18 
33 +5.2V a 17 33 1A1(H) 15 18 
34 GND 15 17 34 GND 15 16 
35 BA CPUCLK(H) 15 17 35 1A2(H) 15 18 
36 BA SMAP(H) 15 17 36 |A6(H) 15 18 
37 VPA\(L) 15 | 16 37 | TA3(H) 15 18 
38 | BA RUNNING(H) | 15 | 17 38 | 1A5(H) | 15 | 18 
39 | BA BERR(L) | 15 | 17 39 | |A4(H) | 15 | 18 
40 GND 15 17 40 | GND 15 16 
4 Not connected. 4 Not connected. 
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Table 10-16 
P300 And P310 Interconnect 


Table 10-17 
P10 And J11 Interconnect 


| Schematic Schematic 


Signal Name 


P300 P310 


Pin | 


Signal Name 


| emu1 | EMU2 


1 GND 16 1 GND 22 
2 +5.2V 16 2 GND 22 
3 +5.2V 16 3 IPL2(L) 21 
4 +5.2V 16 4 UIPL2(L) 21 
5 +5.2V 16 5 IPL1(L) 21 
6 +5.2V 16 6 UIPL1(L) 21 
7 GND 16 7 (Not Used) a 
8 ACTIVE 0O.C.(H) 19 8 +4.9V 22 
S) BA MODE2(h) 17 9 IPLO(L) 21 
10 BA 17 10 UIPLO(L) 21 
UG/UP(H)+ RUNNING(h) 11 HALT(L) 22 
11 BA BKCOND(h) 19 12 RESET(L) 22 
12 ID TO(L)/FROM(H) 18 13 BA MODEO(L) 22 
13 BA DISABLE WR(H) 16 14 QRESET(H) 22 
14 VMA(L) a 15 GND 22 
15 GND 16 16 AS(H) 22 
16 BA FC2(H) 16 17 A/DTRIST(L) 22 
17 BA MODEO(H) 16 18 BA STUSREGPUL(L) 21 
18 BA FC1(H) 16 19 EN WINDOW(L) 23 
19 BA STUSREGPUL(L) 19 20 +5.2V 22 
20 BA FCO(H) l 16 21 UHALT(L) 22 
21 BA PODBKINTA(L) 15 19 22 +4.9V 19 22 
22 BA AS(L) 15 16 23 PD10(H) 18 21 
23 E(H) 15 a 24 +4.9V 19 22 
24 BA UDS(L) 15 16 25 PD9(H) 18 21 
25 +12V 15 19 26 GND 19 22 
26 GND 15 16 27 PD8(H) 18 21 
27 +12V 15 19 28 ST0/BKINTEN(H) 16 23 
28 BA LDS(L) 15 16 29 (Not Used) a a 
29 +12V 15 19 30 (Not Used) | a a 
SU DA FU Vv(Ly id id 3 URESEI(L) ig Zz 
31 +12V 19 32 QINTA7(H) | 23 
32 BA INTMACHEN(H) 19 33 (Not Used) a 
33 RESET(L) 19 34 +4,92V 22 
34 GND 16 35 QINTA(H) 23 
35 BRDHALT(L) 19 36 ASYNCBK(L) 23 
36 BA DLYD ACTIVE(H) 19 37 PODBKINTA(L) 23 
37 BGACK(L) 17 38 BA BKCOND(h) 23 
38 BA BG(L) 16 CTRIST(H) 
39 BA HOLD(L) 19 BG(H) 


GND 


4 Not connected. 
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Table 10-20 


P8C And PSC Interconnect 


Pin | Signal Name 
Pin Signal Name i P8c P9C 
+1 j iin MA vl NG 1) | iv i ov i i i 
42 | BB AS(L) | 16 | 22 1 412V / 19 | 24 
43 | BR(L) | 17 | 22 2 412V | 19 | 24 
44 BGACK(L) | 17 | 22 3 GND ; 19 24 
45 | CPUCLK(L) | 17 | 22 4 | GND ; 19 | 24 
46 | QHALT(H) | 19 | 22 5 +12V ; 19 | 24 
47 | BRDHALT(L) i 19 2p 6 +12 | 49 | 24 
48 | BA DLYD ACTIVE(L) | 19 | 22 
49 | GND | 49 | 22 
50 | GND | 49 | 22 | 
2 Not shown in schematics section. Table 10-21 
P8D And P9D Interconnect 
| | Schematic 
a (aaa 
Table 10-18 Pin Signal Name | P8D P9D 
P8A And P9A Interconnect 
SS +4,9V | 417 24 
| Schematic 2 +4.9V es | 24 
Pin __— Signal Name | P8A | POA ; ey : . | 5, 
oe arcmin 5 | +49V pa 4s 
! ~téZV | i | a4 6 +4.9V | 17 | O4 
2 ACTIVE 0.C.(H) 19 | 24 : 
3 +5.2V PROBE | 47 | 24 
4 | UVDD(H) | 19 | 24 
5 | GND | 17 24 
6 GND mew | 24 


Table 10-19 
P8B And P9B Interconnect 


i 

2 BGACK(H) 17 24 
3 QRESET(L) 19 24 
4 QHALT(H) 19 24 
5 | 


oO) 
Oo 
O° 
QS 
ax 
= 
O 
= 
meh eh 
a dD 
N fo 
- f 
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Table 10-22 Table 10-23 
P4 Interconnect P5 Interconnect 
Oe fa toe et re ee i en Saye se ues ee, Score eg tee ee 
Pin Signal | Schematic Pin | Signal | Schematic 
1 (Not Used) : 1 | (Not Used) | ss 
2 (Not Used) a 2 (Not Used) 2 
3 UD4(H) 18 3 UD5(H) 18 
4 UD3(H) 18 4 UD6(H) 18 
5 UD2(H) 18 5 UD7(H) 18 
6 UD1(H) 18 6 UD8(H) 18 
7 GND 16 7 GND 19 
8 UDO(H) 18 8 UD9(H) 18 
9 UAS(L) 16 9 UD10(H) 18 
10 UUDS(L) 16 10 UD11(H) 18 
11 ULDS(L) 16 11 UD12(H) 18 
12 UR(H)/W(L) 16 12 UD13(H) 18 
13 UDTACK(h) 17 13 UD14(H) 18 
14 BG(H) 14 14 UD15(H) 18 
15 GND 16 15 GND 19 
16 UBGACK(L) 17 16 GND 19 
17 UBR(L) 17 17 UA23(H) 18 
18 UVDD(H) 19 18 UA22(H) 18 
19 UCLK(H) 17 19 UA21(H) 18 
20 UHALT(L) 19 20 UVDD(H) 19 
21 GND 16 21 UA20(H) 18 
22 | URESET(L) 19 22 UA19(H) 18 
23 UVMA(L) 16 23 UA18(H) 18 
24 UE(L) 19 24 UA17(H) 18 
25 UVPA(L) 16 25 UA16(H) 18 
26 GND 16 26 GND 19 
27 UBERR(L) 17 27 UA15(H) 18 
28 UIPL2(L) 19 28 UA14(H) 18 
29 UIPL1(L) 19 29 UA13(H) 18 
30 UIPLO(L) 19 30 UA12(H) 18 
31 UFC2(H) 16 31 UA11(H) 18 
oe Urol 10 oe UAT 10 
33 UFCO(H) 16 33 UA9(H) 18 
34 GND 16 34 GND 19 
35 UA1(H) 18 35 UA8(H) 18 
36 UA2(H) 18 36 UA7(H) 18 
37 UA3(H) 18 37 UA6(H) 18 
38 UA4(H) 18 38 UA5(H) 18 
39 +5.2V PROBE 19 39 +5.2V PROBE b 
+5.2V PROBE +5.2V PROBE b 


4 Not shown in schematic section. @ Not shown in schematic section. 
> Not connected. 
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1/O PORT CONFIGURATIONS 


There are five 68000 Emulator Processor I/O Ports: Status, 
AUX Status, Control, AUX Control, and Command. (See 
Figs. 10-1 through 10-5, respectively.) Each port consists of 
one byte of binary information. For more information on the 


1/O Ports, refer back to Section 4 of this manual. 


HAVE RUN 
CLKFAIL 
EMU RESET REQ 


Not Used 


HALTED 


| 
EE Not Used 


Fig. 10-1. EMU Status Port. 


[7] ps] 05] 04]03 | p2| 01 |o9| 


WRPROT INT 
INT29 (TTA) 
BKPT1 

BKPT2 
BKPT3 


STOP 
S/CY ACTIVE 


Not Used 


Fig. 10-2. AUX Status Port. 
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fennooce | 


71D6;D5;D4 


a 
| 
| 
| 


| ——— RAMEN 
EMU ACTIVE | 


Not Used 
i 
Not Used i 


_——____________—-. Emulation Mode | 


—————— PROBEPWR 


3770-38 


Fig. 10-3. EMU Conitroi Port. 


For encoding of the Emulation Mode bits, refer to Table 
10-24. 


Table 10-24 
Emulation Mode Encoding 


Function 


| Forced Function 


Code Values 


S/CY EN 


BKPT1 ARMS BKPT2 


Not Used 
SVC ENABLE 


Not Used 


Fig. 10-4. AUX Control Port. 


For encoding of the Forced Function Code bits, refer to Table 
10-25. 
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Table 10-25 Table 10-26 
Forced Function Code Encoding Command Encoding 
Forced Function Codes | D5 | D4 D3 | D2 | D1 | Command 
| 
FFC2 FFC1 FFCO | Accessed SSS ed ry ee sak EE) 


ae TY L L L lop 


| | L | Return to user 
User Data i ae ee ih peace 


TiriIriarIiIrIiIrty cle 
ij 
i 


Not Used Restore 
ra | L_| Stpenisor Coe 
L L H L H Readback 
check 


L L H H L Execute from 
Dump and Re- 
store RAM 
“— SLV PAUSE L L H H H Reserved for 
| future use 
COMMAND 


Reserved for 


MISSED NMI 
future use? 


CMD PRESENT 
3770-40 


Reserved for 
future use? 


Fig. 10-5. Command Port. 


For encodina of the Command bits. refer to Table 10-26. 4X = Don’t care. 
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RAM PARTITIONING 


The 68000 Emulator Processor utilizes three different RAM 
circuits: Breakpoint, Shared Communication, and 
UMAP/Write Protect. Tables 10-27 and 10-28 show the 
2650’s access to these RAM circuits. For more information 
regarding the 68000 Emulator Processors’ RAM circuits, re- 
fer to Section 4 of this manual. 
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Table 10-27 
Emulator Processor RAM Partitioning 


2650 Address Space 68000 Emulator Processor 
Allocation RAM 

8000-82F | reakpoint RAM 
a ee ee 


| Breakpoint RAN 

| Not Used 

| Breakpoint RAM 
8400-9FFF | Not Used@ 

A000-A7FF | Shared Communication RAM 


A800-BFFF | Not Used? 
C000-FFFF | UMAP/Write Protect RAM 


8300-83DF 
83E0-83FF 


4 Contains Breakpoint RAM images. 


> Contains Shared Communication RAM images. 


Tabie 16-28 
2650 RAM Access Bit Encoding 


ee 


2650 Address Lines? 


A15 A14 
rie 
1 | O | O | Oo | oO | | O 
1 0 0 0 0 0 0 
1 0 0 0 0 oO |; 1 
1 0 0 0 0 0 1 


1 1 


ee A7-A0 Emulator Processor RAM Accessed 


0 b | BKPT RAM (U3050) 
oo. b _ BKPT RAM (U3070) 
0 | b | BKPT RAM (U3080) 
1 b | BKPT RAM (U3090) 


Shared Communication RAM 


1 1 | UMAP/Write Protect RAM (Supervisor 
Code) 
1 1 i 1 | 4 Z b | UMAP/Write Protect RAM (Supervisor 


| Data) 


a A “41” indicates that the address line is asserted. A “0” indicates that the address line is deasserted. 


> Binary address that is presented directly to the RAMs. 
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MEMORY RESTRICTIONS 


Because of the Emulator Processor’s operating power lev- 
els, two memory restrictions must be observed. (1.) The 
68000 Emulator Processor and the development system’s 
PROM Programmer cannot be selected at the same time. 
(2.) A limited memory arrangement is available. The 68000 
Emulator Processor can be operated within the configura- 
tions listed in Table 10-29. 


Table 10-29 
Memory Arrangement Restrictions 


Configuration Memory Arrangements 


(1) LAS + (1) MAC 
(1) LAS + (1) 32K 
(2) LAS 

(2) 32K 


(2) LAS + (1) MAC 
(2) LAS + (1) 32K 
(1) LAS + (2) 32K 
(4) 32K 


TTA and PROM Programmer 
Installed 


TTA Installed, No PROM 
Programmer 


Memory Configurations 


Table 10-30 shows the memory configurations you may use 
in your development system with the 68000 Emulator Pro- 
cessor. Also included in the table are the recommended 
jumper positions for each memory configuration. 


NOTE 


J1045 and J2045 are located on the Mobile 
Microprocessor board. Refer to Section 3 of this doc- 
ument for more specific information. 


TIMING RELATIONSHIPS 


Table 10-31 lists a comparison of timing relations between 
the MC68000L8 microprocessor and the 68000 Emulator 
Processor at the 64-Pin Plug. These timing relationships list- 
ed in Table 10-31 are illustrated by Figures 10-6 and 10-7. 


NOTE 


Table 10-31 applies only to the 8 MHz operation of 
both the 68000 microprocessor and the 68000 Emula- 
tor Processor. 


Table 10-30 
J1045 and J2045 Configurations? 


J 


Memory Configuration 


32K Program Memory board 


64K or 128K Static Program 
Memory board 


64K or 128K Static Program 
Memory board 

and 

Memory Allocation Control 


A1TOA 


32K Program Memory board 
and 
Memory Allocation Control 


4 Jumper configurations listed are for =>8 MHz operation. 


umper Configuration® 


Characteristic 


Normal (no delay) 


AITOA Normal (NO Gelay) 


Normal (no delay) 


Option (one wait state delay 
at < 6.4MHz)° 


b Jumper configurations not listed for J1045 and J2045 are for future use. 
© One wait state is equivalent to one extra clock cycle per memory cycle. 
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Table 10-31 
Timing Comparison 


[esse [eee 
Characteristic Symbol 


a ge a 


2 Clock Width Low 


3 | Clock Width High Pen [se] 60-56 | 30 ns 
Lich 
5 


4 Clock Fail Time 


aa ee ae 
a 5 


Clock High to Data High Impedance (Max.) 


8 Clock High to Address /FC(H) Invalid (Min.) ‘CHAZn 0 14 

SA LS CT PB 
of Geet tae ASI OS he Mn] terse fo Tt 
|___11? | Address to AS(L), DS(L) (Read) Low/AS(L) Write CC‘ ASKSCLSCOG | — =| a | — | ons 
[__1iA? _ | FCIH) Valid to ASIL), DSIL) Read) Low/asiL)write reve | oo | — faa P ns 
| 12' [Clock Lowto AS(L), DS(L)High_ C(‘“CSCC(#*d CUESH!”~—C«d(;— C70 |, — | 96 | ns | 
ee 

142° | AS(L}, DS(L) Width Low (Read}/AS(L) Write rst | 240 {| — | 240] — 

14a? DS(L) Width Low (Write) fp fe ME = ae Sd ons | 
A SL TC ns 
[1 [crock High e ASI) DSIL) High impedance cus | fs 

17? + AS(L), DS(L) High to  RIH)/WiL) High 'SHRH 40 + 40 | — 4 ons 4 
| 18" t Clock High t to R(H)/WIL) High (Max.} ars =) 901 — 1-96 | ns | 


1 Clock High to R(H)/Wi(L) High (Min.) 
{ Clock High to R(H)/W(L) Low 


| Address Valid to R(H)/W(L} Low 


| FC(H) Valid to R(H)/W(L) Low i i i i 
22° —_, R(H)/WiL} Low to DS(L) Low (Write) ;RLSL ;} 80 ; i 80: i i 
' Clock Low to Data Out(H) Valid \ 
25? |: DS{L) High to Data Out(H} Invalid ''SHDO | 30 — 20 — . ns} 
26° _, Data Out(H) Valid to DS(L) Low (Write) ' 'DOSL 30.0 — 4-20), = | ms? 
Data In to Clock Low (Setup Time} 


| AS(L), DS(L) High to DTACK(L) High 0 7 
29 DS(L} High to Data Invalid (Hold Time) » ‘'SHDI ie) — Oo = ns 
30 ' AS(L), DS(L) High to BERR(L) High ('SHBEH |} O ' —~ ' Oo | — ' ns} 


i 
! 317° — | DTACK(L) Low to Data In (Setup Time) 
t 


32 j POCLY and RESET(L) input Transition Time RHrf 200 ; 
33 a 2 Be 
34 Clock High to BG(H) High ‘CHGH | | ns 
HE TER (TTR SE 
ae OE See eee ee 
ST [SACK tow 8G High acs [os fs oar 
38 BG(L) Low to Bus High Impedance (With AS(L) High) 
[ae fectiamngh Oe fr 
46 BGACK(L) Width | ‘'BGL 15) — _ | Clk Per 
| 47°® Asynchronous Input Setup Time ‘AS! 20°10 = 
[fe Teen too TACK Lge pa so Po 
53 Data Hold from Clock High ‘CHDO fe) ns 
| 55 | RIH}/ WL) to Data Bus impedance Change ! ‘ALDO 30 = = a 20 — } ons | 


56 j HALT(H)/RESET(L) Pulse Width* 


1 For a loading capacitance of less than or equal to 50 picofarads, subtract 5 nanoseconds from the values given in these columns. 
2 Actual value depends on clock period. 

3 If #47 is satisfied for both DTACK(L) and BERR(L), #48 may be O ns. 

4 After Vcc has been applied for 100 ms. 

5 For T6E, BF4, and R9M mask sets #14 and #14A are one clock period less than the given number. 


6 if the asynchronous setup time (#47) requirements are satisfied, the DTACK (Lj iow-to-data setup time (431; requirement can be ignored. The data must 
only satisfy the data-in to clock-low setup time (#27) for the following cycle 


7 For the Probe-tip add 20 nanoseconds to the clock periods listed. 


8 VPA = 50 nanoseconds for the Probe-tip. 
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LDS(L)/UDS(L) 


R(H)/W(L) 


Data Out 


FCQ—FC2 


Asynchronous (| 
Inputs 


Lid 

HALT(L)/RESET(L) N f Ree 
aL 7-2 
(56) (47) 


47 €) 
BERR(L)/BR(L) = ie, 


DTACK{(L) 


(12609-13)3770-41 


Fig. 10-6. Control signal timing during write cycle. 


All numbers circled are in reference to Table 10-31. 
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R(H)/W(L) 


FC@—FC2 


Asynchronous 
Inputs 
(Note 1) 


| 

| Saad | 
LDS(L)/UDS(L) 
i 

| 

| 

| 


| 

| 

{ 

{ 

i 

| BERR(L)/BR(L| 
(NOTE 2) 
DTACK(L) 


Data In 


(12609-14)3770-42 


Fig. 10-7. Control signal timing during read cycle. 


All numbers circled are in reference to Table 10-31. 
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SECTION 11 


REPLACEABLE 
ELECTRICAL PARTS 


PARTS ORDERING INFORMATION 


milabla fen em Av then nh 
Vallawie liUtiii OF t 


rs) a 
Tektronix, Inc. Field Office or representative. 


Changes to Tektronix instruments are sometimes made to 
accommodate improved components as they become available, 
and to give you the benefit of the latest circuit improvements 
developed in our engineering department. It is therefore impor- 
tant, when ordering parts, to include the following information in 
your order: Part number, instrument type or number, serial 
number, and modification number if applicable. 


lf a part you have ordered has been replaced with a new or 
improved part, your local Tektronix, Inc. Field Office or represen- 
tative will contact you concerning any change in part number. 


Change information, if any, is located at the rear of this 
manuai. 


LIST OF ASSEMBLIES 


A list of assemblies can be found at the beginning of the 
Electrical Parts List. The assemblies are listed in numerical order. 
When the complete component number of a part is known, this list 
will identify the assembly in which the part is located. 


CROSS iNDEX-MFR. CODE NUMBER TO 
MANUFACTURER 


The Mfr. Code Number to Manufacturer index for the 
Electrical Parts List is located immediately after this page. The 
Cross index provides codes, names and addresses of manufac- 
turers of components listed in the Electrical Parts List. 


ABBREVIATIONS 


Abbreviations conform to American National Standard Y1.1. 


COMPONENT NUMBER (column one of the 
Electrical Parts List) 


A numbering method has been used to identify assemblies, 
subassemblies and parts. Examples of this numbering method 
and typicai expansions are iliustrated by the foiiowing: 


Example a. component number 
me th 
A23R1234 A23 R1234 


Assembly number Circuit number 


Read: Resistor 1234 of Assembly 23 


Example b. component number 


ee 
A23A2R1234 A23 A2 R1234 
Assembly Subassembly Circuit 
number number number 


Read: Resistor 1234 of Subassembly 2 of Assembly 23 


Only the circuit number will appear on the diagrams and 
circuit board illustrations. Each diagram and circuit board 
illustration is clearly marked with the assembly number. 
Assembly numbers are also marked on the mechanical exploded 
views tocated in the Mechanical Parts List. The component 
number is obtained by adding the assembly number prefix to the 


ircuit number. 


The Electrical Parts List is divided and arranged by 
assemblies in numerical sequence (e.g., assembly A1 with its 
subassemblies and parts, precedes assembly A2 with its sub- 
assemblies and parts). 


Chassis-mounted parts have no assembly number prefix 
and are located at the end of the Electrical Parts List. 


TEKTRONIX PART NO. (column two of the 
Electrical Parts List) 


Indicates part number to be used when ordering replace- 
ment part from Tektronix. 


SERIAL/MODEL NO. (columns three and four 
of the Electrical Parts List) 


Column three (3) indicates the serial number at which the 
part was first used. Column four (4) indicates the serial number at 
which the part was removed. No serial number entered indicates 
part is good for all serial numbers. 


NAME & DESCRIPTION (column five of the 
Electrical Parts List) 


In the Parts List, an Item Name is separated from the 
description by a colon (:). Because of space limitations, an Item 
Name may sometimes appear as incomplete. For further Item 
Name identification, the U.S. Federal Cataloging Handbook H6-1 
can be utilized where possible. 


MFR. CODE (column six of the Electrical Parts 
List) 


Indicates the code number of the actual manufacturer of the 
part. (Code to name and address cross reference can be found 
immediately after this page.) 


MFR. PART NUMBER (column seven of the 
Electrical Parts List) 


Indicates actual manufacturers part number. 


11-1 


Replaceable Electrical Parts—68000 E.P. Service 


CROSS INDEX—MFR. CODE NUMBER T0 MANUFACTURER 


Mfr. Code Manufacturer Address City, State, Zip - 
01121 ALLEN-BRADLEY COMPANY 1201 2ND STREET SOUTH MILWAUKEE, WI 53204 
01295 TEXAS INSTRUMENTS, INC., SEMICONDUCTOR P O BOX 5012 13500 N CENTRAL 

GROUP EXPRESSWAY DALLAS, TX 75222 
01807 PETERSEN RADIO COMPANY, INC. 2800 WEST BROADWAY COUNCIL BLUFFS, IN 51501 
03508 GENERAL ELECTRIC COMPANY, SEMI-CONDUCTOR 

PRODUCTS DEPARTMENT ELECTRONICS PARK SYRACUSE, NY 13201 
04222 AVX CERAMICS, DIVISION OF AVX CORP. P O BOX 867, 19TH AVE. SOUTH MYRTLE BEACH, SC 29577 
04713 MOTOROLA, INC., SEMICONDUCTOR PROD. DIV. 5005 E MCDOWELL RD,PO BOX 20923 PHOENLX, AZ 85036 
07263 FAIRCHILD SEMICONDUCTOR, A DIV. OF 

FAIRCHILD CAMERA AND INSTRUMENT CORP. 464 ELLIS STREET MOUNTAIN VIEW, CA 94042 
18324 SIGNETLCS CORP. 811 E. ARQUES SUNNYVALE, CA 94086 
27014 NATIONAL SEMICONDUCTOR CORP. 2900 SEMICONDUCTOR DR. SANTA CLARA, CA 95051 
32440 ENGINEERED COMPONENTS CO. 3580 SACRAMENTO DR. SAN LUIS OBISPO, CA 93406 
34335 ADVANCED MICRO DEVICES 901 THOMPSON PL. SUNNYVALE, CA 94086 
34649 INTEL CORP. 3065 BOWERS AVE. SANTA CLARA, CA 95051 
50434 HEWLETT-PACKARD COMPANY 640 PAGE MILL ROAD PALO ALTO, CA 94304 
50522 MONSANTO CO., ELECTRONIC SPECIAL 

PRODUCTS 3400 HILLVIEW AVENUE PALO ALTO, CA 94304 
54473 MATSUSHITA ELECTRIC, CORP. OF AMERICA 1 PANASONIC WAY SECAUCUS, NJ 07094 
55680 NICHICON/ AMERICA/CORP. 6435 N PROESEL AVENUE CHICAGO, IL 60645 
58361 GENERAL INSTRUMENT CORP. 

OPTO ELECTRONICS DIV. 3400 HILLVIEW AVE PALO ALTO, CA 94304 
59660 TUSONIX INC. 2155 N FORBES BLVD TUCSON, AZ 85705 
71400 BUSSMAN MFG., DIVISION OF MCGRAW- 

EDISON CO. 2536 W. UNIVERSITY ST. ST. LOUIS, MO 63107 
72982 ERIE TECHNOLOGICAL PRODUCTS, INC. 644 W. 12TH ST. ERIE, PA 16512 
73138 BECKMAN INSTRUMENTS, INC , HELIPOT DIV. 2500 HARBOR BLVD. FULLERTON, CA 92634 
75042 TRW ELECTRONIC COMPONENTS, IRC FIXED 

RESISTORS, PHILADELPHIA DIVISION 401 N. BROAD ST. PHILADELPHIA, PA 19108 
80009 TEKTRONIX, INC. P O BOX 500 BEAVERTON, OR 97077 
90095 TECHNITROL INC. 1952 ALLEGHENY AVE. PHILADELPHIA, PA 19134 
90201 MALLORY CAPACITOR CO., DIV. OF 3029 E. WASHINGTON STREET 

P. R. MALLORY AND CO., INC. P. O. BOX 372 INDIANAPOLIS, IN 46206 
91637 DALE ELECTRONICS, INC. P. O. BOX 609 COLUMBUS, NE 68601 


Component No. 


Al0 


Al0 


A10C2012 
A10C2022 


A10C€2032 
A10€2042 
A10C2052 
A10C2062 
A10C€2082 
A10€2092 


A10€2141 
A10C2162 
A10C02172 
A10C2182 
A10C2218 
Al10C2215 


A10C2221 
A10C3022 
A10C3032 
A10C3042 
A10C€3052 
A10C3062 


A10C€3082 
A10C3092 
A10C€3223 
Al10C4012 
A10C4022 
41004032 


A10C04042 


Tektronix 
Part No 


6/U-7/35U1-U 


670-7301-01 


670-7302-00 


670-7303-01 


670~7305-00 


670-7300-00 


670-7300-01 


283-0421-00 
283-0421-00 


283-0421-00 
283-0421-00 
283-0421-00 
283-0421-00 
283-0421-00 
283-0421-00 


283-0421-00 
283-0421-00 
283-0421-00 
283-0421-00 
283-0421-00 
283-0115-606 


283-0421-00 
283-0421-00 
283-0421-00 
283-0421-00 
283-0421-00 
283-0421-00 


283-0421-00 
283-0421-00 
283-0421-00 
283-0421-00 
283-0421-00 
283-0421-00 


283-0421-00 


Serial/Model No. 


Eff Dscont 


BO10100 BOIOI9i 


BO10100 BO10182 


B010182 


B010100 BO10191 


B010192 


BOi0160 B0i0i191 


B010192 


Replaceable Electrical Parts—68000 E.P. Service 


Name & Description 


CKT BOARD ASSY:EMULATOR I 
(8300E26-8540/8550 OPTION 2P ONLY) 
CKT BOARD ASSY:EMULATOR I 
(8300E26-8540/8550 OPTION 2P ONLY) 
CKT BOARD ASSY:EMULATOR II 
(8300E26-8540/8550 OPTION 2P ONLY) 


CKT BOARD ASSY:CABLE TERMINATION 
(8300P26-8540/8550 OPTION 3U ONLY) 
CKT BOARD ASSY: BUFFER 
(8300P26-8540/8550 OPTION 3U ONLY) 
CKT BOARD ASSY:BUFFER 


(8300P26-8540/8550 OPTION 3U ONLY) 


CKT BOARD ASSY:68000 MOBILE 
(8300P26-8540/8550 OPTION 3U ONLY) 
CKT BOARD ASSY:68000 CONTROL 
(8300P26-8540/8550 OPTION 3U ONLY) 
CKT BOARD ASSY:68000 CONTROL 
(8300P26-8540/8550 OPTION 3U ONLY) 


CKT BOARD ASSY:POD POWER SUPPLY 
(8300P26-8540/8550 OPTION 3U ONLY) 
PROBE ASSY:68000 
(REPLACEABLE AS 175-4575-00) 

(8300P26-8540/8550 OPTION 3U ONLY) 


CKT BOARD ASSY:EMULATOR I 
(8300E26-8540/8550 OPTION 2P ONLY) 
CKT BOARD ASSY:EMULATOR I 

(8300E26-8540/8550 OPTION 2P ONLY) 


CAP. , FXD,CER 
CAP. , FXD,CER 


CAP. ,FXD,CER 
CAP. ,FXD,CER 
CAP. , FXD,CER 
CAP. , FXD,CER 
CAP. , FXD,CER 
CAP. , FXD,CER 


CAP. ,FXD,CER 
CAP. ,FXD,CER 
CAP. ,FXD,CER 
CAP. ,FXD,CER 
CAP. ,FXD,CER 
CAP. ,FXD,CER 


CAP. ,FXD,CER 
CAP. ,FXD,CER 
CAP. , FXD,CER 
CAP. , FXD, CER 
CAP. ,FXD,CER 
CAP. ,FXD,CER 


CAP. ,FXD,CER 
CAP. ,FXD,CER 
CAP. ,FXD,CER 
CAP. ,FXD,CER 
CAP. , FXD,CER 
CAP. , FXD,CER 


CAP. ,FXD,CER 


DI: 


DI 


DI: 
DI: 
DI: 
DI: 
DI: 
DI: 


ooooco 


eoooocoe 


0. 
20. 
70. 
0. 
0. 


20. 


0. 


20. 


ooooc;cto6o 


70. 


1UF , +80-202 , 50V 
1UF , +80-20% , 50V 


. 1UF , +80-20%, 50V 
. 1UF ,+80-202%, 50V 
. 1UF ,+80-20%, 50V 
. LUF ,+80-20%, 50V 
. 1UF, +80-20%, 50V 
. 1UF, +80-20%, 50V 


. 1UF ,+80-20%, 50V 
. 1UF , +80-20%, 50V 
. 1UF, +80-20%, 50V 
. 1UF,+80-20%, 50V 
. 1UF, +80-20%, 50V 
:47PF , 5%, 200V 


. 1UF ,+80-20%, 50V 
. 1UF , +80-20%, 50V 
. LUF , +80-20% , 50V 
. LUF , +80-20%, 50V 
. 1UF , +80-20%, 50V 
. 1UF ,+80-20%, 50V 


1UF ,+80-20%, 50V 
1UF ,+80~-202, 50V 
1UF ,+80-202, 50V 
1UF,+80-202%, 50V 
1UF , +80-202% , 50V 
1UF , +80-202 , 50V 


1UF , +80-202, 50V 


Mfr 


Code Mfr Part Number 


onans 


80009 


80009 


04222 
04222 


04222 
04222 
04222 
04222 
04222 
04222 


04222 
04222 
04222 
04222 
04222 
59660 


04222 
04222 
04222 
04222 
04222 
04222 


04222 
04222 
04222 
04222 
04222 
04222 


04222 


670-7301-01 


670-7302-00 


670-7304-00 
670~-7303-00 


670-7303-01 


670-7305-00 
670-7300-00 


670-7300-01 


670-7235-00 


670-7301-00 
670-7301-01 


DGO15E104Z 
DGO15E104Z 


DGO15E104z 
DGO15E1042Z 
DGO15E104zZ 
DGO15E104Z 
DGO15E104Z 
DGO15E104Z 


DGO15E104Z 
DGO15E104Z 
DGO15E104Z 
DGOL5E104Z 
DGO15E104Z 
805-519-C0G04765 


DGO15E1042Z 
DGO15E104Z 
DGO15E1042 
DGO15E104Z 
DGO15E104Z 
DGO15E104Z 


DGO15E104Z 
DGO15E104z 
DGO15E1042 
DGO15E104z 
DGO15E104Z 
DGO15E104Z 


DGO15E104Z 
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Replaceable Electrical Parts—68000 E.P. Service 


Tektronix Serial/Model No. Mfr 
Component No. Part No. Eff Dscont Name & Description Code Mfr Part Number 
A10C4052 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%, 50V 04222 DGO15E104Z 
A10C4062 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%, 50V 04222 DGO15E104Z 
A10C4082 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%, 50V 04222 DGO15E104Z 
A10C4092 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-202%, 50V 04222 DGO15E1042 
A10C4102 283-0421-00 CAP. ,FXD,CER DL:0.1UF,+80-20%, 50V 04222 DGO15E104Z 
A10C4112 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%, 50V 04222 DGO15E104Z 
A10C04122 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%, 50V 04222 DGO15E104Z 
A10C4142 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%, 50V 04222 DGO15E1042 
A10C4152 283~-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-202, 50V 04222 DGO15E104Z 
A10C4162 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%, 50V 04222 DGO15E104Z 
A10C4172 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%, 50V 04222 DGO15E104Z 
A10C4182 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%, 50V 04222 DGO15E104Z 
A10C04192 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%,50V 04222 DGOL5E104Z 
A10C4202 283~-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%,50V 04222 DGO15E104Z 
A10C4222 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%, 50V 04222 DGO15E104Z 
A10C5012 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80~20%,50V 04222 DGO15E104Z 
A10C5022 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%, 50V 04222 DGO15E1042 
A10C5032 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%,50V 04222 DGO15E104z 
A10C5042 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%,50V 04222 DGO15E104Z 
A10C5052 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%,50V 04222 DGO15E104Z 
A10C5062 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-202, 50V 04222 DGO15E104Z 
A10C5082 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%, 50V 04222 DGO15E104Z 
A10C5092 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%,50V 04222 DGO15E104Z 
A10C5102 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%, 50V 04222 DGO15E104Z 
A10C5112 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%, 50V 04222 DGO15E104Z 
A10C5122 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%, 50V 04222 DGO15E104Z 
A10C5192 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%, 50V 04222 DGO15E104Z 
A10C5202 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%,50V 04222 DGO15E104Z 
A10C5212 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%, 50V 04222 DGO1SE104Z 
A1005222 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%, 50V 04222 DGO15E1042Z 
A10C6012 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-202,50V 04222 DGO15E1042 
A10C6022 283-0421-00 CAP. ,FXD,CER D1:0.1UF,+80-20%,50V 04222 DGO15E104Z 
A10C6032 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-202, 50V 04222 DGO15E104Z 
A10C6042 283-0421-00 CAP..FXD.CER DI:0.1UF.+80-202.50V 04222 DGO15E104Z 
A10C6044 290-0746-00 CAP. , FXD,ELCTLT: 47UF, +50-10%, 16V 55680 16U-47V-T 
A10C6052 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%, 50V 04222 DGO15E104Z 
A10C6062 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%, 50V 04222 DGO15E104Z 
A10C6072 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%, 50V 04222 DGO15E104Z 
A10C6082 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%, 50V 04222 DGO15E104Z 
A10C6092 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%,50V 04222 DGO15E104Z 
A10C6102 283-0421-00 CAP. ,FXD,CER DL:0.1UF,+80-20%,50V 04222 DGO15E104Z 
A10C6112 283-0421-00 CAP.,FXD,CER DI:0.1UF,+80-20%,50V 04222 DGO15E104Z 
A10C6122 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%, 50V 04222 DGO15E104Z 
A10C6132 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%, 50V 04222 DGO15E104Z 
A10C6142 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%, 50V 04222 DGO15E104Z 
A10C6159 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%, 50V 04222 DGO15E104Z 
A10C6162 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-202%, 50V 04222 DGO15E104Z 
A10C6171 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%, 50V 04222 DGO15E1042Z 
A10C6172 283-0421-00 CAP.,FXD,CER DI:0.1UF,+80-20%, 50V 04222 DGO15E104zZ 
A10C6192 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%, 50V 04222 DGO15E104z 
A10C6202 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%,50V 04222 DGO15E104z 
A10C6212 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%,50V 04222 DGO15E1042Z 
A10C6222 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%, 50V 04222 DGO15E104Z 
A10DL4030 119-1407-00 DELAY LINE,ELEC:100NS,TAPPED,14 PIN 32440 TTLDM100 
A10R1012 315-0102-00 RES. ,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025 
A10R2014 315-0102-00 RES. ,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025 
A10R2161 315-0102-00 RES. ,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025 
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Component No. 


A10R2181 
AiGR2212 
A10R2214 
A10R2216 
A10R2217 


A1OR6024 


AIORP2111 
AlORPZ121 
A1ORP3111 
A1ORP6151 
Al10ORP6182 


A10U1220 


A10U2020 
A10U2030 
A10U2040 
A10U2050 
A10U 2060 
A10U2080 


A10U2090 
A10U2140 
A10U2160 
A10U2170 
A10U2180 
A10U2190 


A10U2210 
A1002220 
A10U3010 
A10U3020 
A10U3030 
A10U3040 


A1003050 
A10U3060 
A10U3080 
A1003090 
A10U4010 
A10U4020 


A10U4040 
A10U4050 
A10U4060 
A10U4080 
A10U4090 
A10U4100 


A10U4110 
A10U4120 
A10U4140 
A10U4150 
A10U4160 
A10U4170 


A10U4180 
A10U4190 
A10U4200 
A10U4220 
A10U5010 
A10U5030 


A10U5040 
A10U5050 
A10U5060 


Tektronix 
Part No. 


315-0102-00 
315-0821-60 
315-0102-00 
315-0821-00 
315-0102-00 


315-0102-00 


307-0675-00 
307-0445-00 
307-0445-00 
307-0675-00 
307-0675-00 
156-0718-03 


156-1058-01 
156-1065-01 
156-1179-01 
156-1058-01 
156-1058-01 
156-0865-02 


156-0956-02 
156~-0118-03 
156-0724-02 
156-0388-03 
156-1059-01 
156-1058-01 


156-0323-02 
156-0392-03 
156-0383-02 
156-0418-01 
156-0690-03 
156-0320-03 


156-0690-03 
156-0464-02 
156-0985-01 
156-0966-01 
156-0382-02 
156-0323-02 


156-0707-03 
156-0180-04 
156-0323-02 
156-0459-02 
156-01 80-04 
156-0385-02 


156-0703-02 
156-0703-02 
156-1065-01 
156-0956-02 
156-0956-02 
156-1065-01 


156-1065-01 
156-1065-01 
156-1065-01 
156-0392-03 
156-0386-02 
156-0690-03 


156-0739-02 
156-0459-02 
156-0180-04 


Serial/Model No. 


Replaceable Electrical Parts—68000 E.P. Service 


Name & Description 


RES. ,FXD,CMPSN: 
RES. ,FXD,CMPSN: 
RES. , FXD, CMPSN: 
RES. , FXD, CMPSN: 
RES. , FXD, CMPSN: 


RES. , FXD, CMPSN: 


RES NIWK,FXD FI: 
RES NIWK,FXD,FI: 
RES NIWK,FXD,FI: 
RES NIWK,FXD FI: 
RES NIWK,FXD FI: 
MICROCIRCUIT, DI: 


MICROCIRCUIT, DI: 
MICROCIRCUIT,DI: 
MICROCIRCUIT,DI: 
MICROCIRCUIT,DI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT,DI: 


MICROCIRCUIT, DI: 
MICROCIRCUIT,DI: 


MICROCIRCUIT, DI 


MICROCIRCUIT,DI: 
MICROCIRCUILT, DI: 
MICROCIRCUIT, DI: 


MICROCIRCUIT,DI: 
MICROCTRCUIT, DI: 
MICROCIRCUIT,DI: 
MICROCIRCUIT,DI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 


MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT,DI: 


MICROCIRCUIT,DI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT,DI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT,DI: 


MICROCIRCUIT,DI: 
MICROCIRCUIT,DI: 
MICROCIRCUIT,DI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT,DI: 


MICROCIRCUIT , DI 


MICROCIRCUIT, DI: 


MICROCIRCUIT,DI 


MICROCIRCUIT,DI: 
MICROCIRCUIT,DI: 


MICROCIRCUIT,DI 


MICROCIRCUIT,DI: 


MICROCIRCUIT, DI: 
MICROCIRCUIT,DI: 
MICROCIRCUIT,DI: 


1K OHM,5%, 0. 25W 


2PE°2n nuM EY A O8U 
820 OHM,54,0.25W 


1K OHM,5%,0.25W 
820 OHM,5%,0.25W 
1K OHM,54,0.25W 
1K OHM,54,0.25W 


K OHM,2%,1.25W 
K OHM,20%,(9) RES 
K OHM, 20%,(9) RES 
9,1K OHM, 2%,1.25W 
9,1K OHM,2%,1.25W 
TRIPLE 3-INP NOR GATE 


9,1 
4.7 
4.7 


OCTAL ST BFR W/3 STATE OUT 
OCTAL D TYPE TRANS LATCHES 
OCTAL BFR,W/3STATE OUT 
OCTAL ST BFR W/3 STATE OUT 
OCTAL ST BFR W/3 STATE OUT 
OCTAL D-TYPE FF W/CLEAR 


OCTAL BFR W/3 STATE OUT 

1 DUAL J-K FF, BURN-IN 

:HEX INV W/OC OUT,BURN-IN 
DUAL D FLIP-FLOP 

DUAL J-K EDGE TRIGGERED 
OCTAL ST BFR W/3 STATE OUT 


HEX INVERTER, BURN-IN 

QUAD LATCH W/CLEAR 

QUAD 2-INP NOR GATE 

8 INPUT NAND GATE,SCRN 

QUAD 2 INP NOR GATE,BURN IN 
TRIPLE 3 INP NAND GATE 


QUAD 2 INP NOR GATE,BURN IN 
DUAL 4 INP NAND GATE 
DUAL 5 INPUT NOR GATE,SCRN 
DUAL 5 INP NOR GATES 
QUAD 2-INP NAND GATE 
HEX INVERTER, BURN-IN 


QUAD 2 INP EXCL OR GATE 
QUAD 2 INP NAND GATE 

HEX INVERTER, BURN-IN 
QUAD 2 INPUT & GATE, BURN 
QUAD 2 INP NAND GATE 

HEX INVERTER 


4-2-3-2 INPUT& OR GATE 
4-2-3-2 INPUT& OR GATE 
OCTAL D TYPE TRANS LATCHES 
OCTAL BFR W/3 STATE OUT 
OCTAL BFR W/3 STATE OUT 
:OCTAL D TYPE TRANS LATCHES 


OCTAL D TYPE TRANS LATCHES 
:OCTAL D TYPE TRANS LATCHES 
OCTAL D TYPE TRANS LATCHES 
QUAD LATCH W/CLEAR 

:TRIPLE 3-INPUT NAND GATE 
QUAD 2 INP NOR GATE,BURN IN 


QUAD 2 INP OR GATE, SCRN 
QUAD 2 INPUT & GATE, BURN 
QUAD 2 INP NAND GATE 


Mfr 


Code Mfr Part Number 


01121 


1191 
Valaod 


01121 
01121 
01121 
01121 


01121 


91637 


91637 
01121 
01121 
01295 


01295 
34335 
01295 
01295 
01295 
01295 


01295 
01295 
01295 
07263 
01295 
01295 


01295 
01295 
01295 
01295 
01295 
01295 


01295 
01295 
04713 
80009 
01295 
01295 


07263 
01295 
01295 
01295 
01295 
01295 


07263 
07263 
34335 
01295 
01295 
34335 


34335 
34335 
34335 
01295 
01295 
01295 


01295 
01295 
01295 


CB1025 


CRRIAWS 


VeOUeis 


CB1025 
CB8215 
CB1025 
CB1025 


210A102 
MSPi0A01-472M 
MSP10A01-472M 
210A102 
210A102 
SN74L827 


SN74S240JP4 
AM74LS373 

SN748241 JP3 
SN74S240JP4 
SN74S240JP4 
SN74LS273NP3 


SN74LS244NP3 
SN74S112JP3 
SN74LS05 
74LS74A 
SN74LS109A 
SN74S240JP4 


SN74S04 
SN748S175NP3 
SN74LS02 
SN74830 
SN74S02 
SN74S11NP3 


SN74S02 
SN74LS20 
SN74LS260 
156-0966-01 
SN74LS00 
SN74S04 


74886 
SN74SOONP3 
SN74S04 
SN74S08 
SN74SOONP3 
SN74LS04 


74864 

74864 
AM74LS373 
SN74LS244NP3 
SN74LS244NP3 
AM74LS373 


AM74LS373 
AM74LS373 
AM741L537 3 
SN74S175NP3 
SN74LS10 
SN74S02 


SN74S 32 


SN74S08 
SN74SOONP3 
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Replaceable Electrical Parts—68000 E.P. Service 


Component No. 


A10U5080 
A10U5090 
A10U5100 
A10U5110 
A10U5120 
A10U5140 


A10U5160 
41005170 
A10U5190 
A10U5200 
A10U5210 
A10U5220 


A10U6010 
A10U6020 
A10U6030 
A10U6040 
A10U6050 
A10U6060 


A10U6070 
A10U6080 
A10U6090 
A10U6100 
A10U6110 
41006120 


A10U6130 
A10U6160 
A10U6170 
A10U6190 
A10U6200 
A10U6210 


A10U6220 
A1L0OY3228 
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Tektronix 
Part No. 


156-0739-02 
156-0383-02 
156-0382-02 
156-0385-02 
156-0479-02 
160-1308-00 


160-1309-00 
160-1310-00 
156-1614-00 
156-1614-00 
156-1614-00 
156-1614-00 


156-1059-01 
156-0331-03 
156-1059-01 
156-0180-04 
156-1058-01 
156-0914-02 


156-1058-01 
156-0914-02 
156-1058-01 
156-0914-02 
156-1058-01 
156-0914-02 


156-1058-01 
156-0804-02 
156-0392-03 
156-0956-02 
156-1111-02 
156-1111-02 


156-1111-02 
158-0115-00 


Serial/Model No. 


Name & Description 


MICROCIRCUIT, DI: 
:QUAD 2-INP NOR GATE 
MICROCIRCUIT, DI: 


MICROCIRCUIT, DI 


MICROCIRCUIT, DI 


MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT,DI: 
MICROCIRCUIT,DI: 
MICROCIRCUIT, DI: 


MICROCIRCUIT,DI: 
:DUAL D TYPE POSITIVE EDGE 
MICROCIRCUIT,DI: 
MICROCIRCUIT,DI: 
MICROCIRCUIT, DI: 
:OCT ST BFR W/3 STATE OUT 


MICROCIRCUIT, DI 


MICROCIRCUIT,DI 


MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT,DI: 
:OCT ST BFR W/3 STATE OUT 


MICROCIRCUIT,DI 


MICROCIRCUIT, DI: 
MICROCIRCUIT,DI: 


MICROCIRCUIT,DI: 
:QUADRUPLE S-RLATCH, SCRN 
:QUAD LATCH W/CLEAR 


MICROCIRCUIT, DI 
MICROCIRCUIT, DI 


MICROCIRCUIT, DI: 
MICROCIRCUIT,DI: 
MICROCIRCUIT, DI: 


MICROCIRCUIT, DI: 


QUAD 2 INP OR GATE, SCRN 


QUAD 2-INP NAND GATE 


:HEX INVERTER 
MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 


QUAD 2-INP ORGATE 
1024 X 8 PROM 


1024 X 8 PROM 
1024 X 8 PROM 
SRAM, 1024 X 4,W/3 STATE 
SRAM,1024 X 4,W/3 STATE 
SRAM, 1024 X 4,W/3 STATE 
SRAM, 1024 X 4,W/3 STATE 


DUAL J-K EDGE TRIGGERED 
DUAL J-K EDGE TRIGGERED 


QUAD 2 INP NAND GATE 
OCTAL ST BFR W/3 STATE OUT 


OCTAL ST BFR W/3 STATE OUT 
OCT ST BFR W/3 STATE OUT 
OCTAL ST BFR W/3 STATE OUT 


OCTAL ST BFR W/3 STATE OUT 
OCT ST BFR W/3 STATE OUT 


OCTAL ST BFR W/3 STATE OUT 
OCTAL BFR W/3 STATE OUT 
OCTAL BUS TRANSCEIVERS 


OCTAL BUS TRANSCEIVERS 


OCTAL BUS TRANSCEIVERS 


XTAL UNIT,QTZ:16MHZ,0.01%, SERIES 


Mfr 


Code Mfr Part Number 


01295 
01295 
01295 
01295 
01295 
80009 


80009 
80009 
34649 
34649 
34649 
34649 


01295 
80009 
01295 
01295 
01295 
01295 


01295 
01295 
01295 
01295 
01295 
01295 


01295 
01295 
01295 
01295 
01295 
01295 


01295 
01807 


SN74S32 
SN74LS02 
SN74LS00 
SN74LS04 
SN74LS32NP3 
160-1308-00 


160-1309~00 
160-1310-00 
D2114AL-3 
D2114AL-3 
D2114AL-3 
D2114AL-3 


SN74LS109A 
156-0331-03 
SN74LS109A 
SN74SOONP3 
SN74S240JP4 
SN74LS240 


SN74S240JP4 
SN74LS240 
SN74S240JP4 
SN74LS240 
SN74S240JP4 
SN74LS240 


SN74S240JP4 
SN74LS279NP3 
SN748175NP3 
SN74LS244NP3 
SN74LS245JP3 
SN74LS245JP3 


SN74LS245JP3 
7-13P 


Replaceable Electrical Parts—68000 E.P. Service 


Tektronix Serial/Model No. Mtr 

Component No. Part No. Eff Dscont Name & Description Code Mfr Part Number 
A1S 670-7302-00 CKT BOARD ASSY:EMULATOR II 80009 670-7302-00 

a---- ----- (8300E26-8540/8550 OPTION 2P ONLY) 
A15C1071 283-0421-00 CAP.,FXD,CER DI:0.1UF,+80-20%, 50V 04222 DGO15E104Z 
A15C1072 290-0782-00 CAP. , FXD, ELCTLT:4. 7UF,+75-10%, 35V 55680 35ULA4R7V-T 
A15C1081 283-0421-00 CAP.,FXD,CER DI:0.1UF,+80-20%, 50V 04222 DGO15E104Z 
A15C1101 283-0421-00 CAP.,FXD,CER DI:0.1UF,+80-20%,50V 04222 DGO15E104z 
A15C1111 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%, 50V 04222 DGO15E104Z 
A15¢1121 283-0421-00 CAP. ,FXD,CER DI:0.iUF,+80-20%,50V 04222 DGOLSE104Z 
A15C1141 283-0421-00 CAP.,FXD,CER DI:0.1UF,+80-20%, 50V 04222 DGOLSE104Z 
A15C2011 283-0421-00 CAP.,FXD,CER DI:0.1UF,+80-20%, 50V 04222 DGOL5E104Z 
A15C2031 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%, 50V 04222 DGO15E104Z 
A15C2051 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%, 50V 04222 DGO15E104Z 
A15C2091 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%,50V 04222 DGO15E104Z 
A15C2102 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%,50V 04222 DGO15E104Z 
A15C2121 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%,50V 04222 DGO15E104z 
A15C2141 283-0421-00 CAP.,FXD,CER DI:0.1UF,+80-20%, 50V 04222 DGO15E104Z 
A15C2161 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%,50V 04222 DGO15E104Z 
A15¢3011 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%, 50V 04222 DGO15E104Z 
A15C3021 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%, 50V 04222 DGO15E104Z 
A15C3031 283-0421-00 CAP.,FXD,CER DI:0.1UF,+80-20%,50V 04222 DGO15E1042 
A15C3041 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%, 50V 04222 DGO15E104Z 
A15C3051 283-0421-00 CAP.,FXD,CER DI:0.1UF,+80-20%, 50V 04222 DGO1S5SE104Z 
A15C3071 283-0421-00 CAP.,FXD,CER DI:0.1UF,+80-20%, 50V 04222 DGO15E104Z 
A15C3081 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%, 50V 04222 DGO15E104Z 
A15C3091 283-0421-00 CAP.,FXD,CER DI:0.1UF,+80-20%,50V 04222 DGO1SE104Z 
A15C3101 283-0421-00 CAP.,FXD,CER DI:0.1UF,+80-20%,50V 04222 DGO15E104Z 
A15C3121 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%,50V 04222 DGO15E104Z 
A15C3141 283-0421-00 CAP.,FXD,CER DI:0.1UF,+80-20%,50V 04222 DGO15E104Z 
A15C3161 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%, 50V 04222 DGO15E104Z 
A15C4011 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20Z,50V 04222 DGO15E104Z 
A15C4021 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%, 50V 04222 DGO15E104Z 
A15C4031 283-0421-00 CAP. ,FXD,CER DI:0. 1UF,+80-20%, 50V 04222 DGO15E104Z 
A15C4041 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%, 50V 04222 DGC15E104Z 
A15C4061 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%, 50V 04222 DGO15E104Z 
A15C4081 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%, 50V 04222 DGO15E104Z 
A15C4101 283-0421-00 CAP.,FXD,CER DI:0.1UF,+80-20%, 50V 04222 DGO15E104Z 
A15C4121 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-202, 50V 04222 DGO15E104Z 
A15C4142 283-0421-00 CAP. ,FXD,CER DI:0. 1UF,+80-20%, 50V 04222 DGO15E104z 
A15C4161 283-0421-00 CAP.,FXD,CER DI:0.1UF,+80-20%, 50V 04222 DGO15E104z 
A15C5021 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%,50V 04222 DGO15E104Z 
A15C5022 290-0846-00 CAP, ,FXD, ELCTLT:47UF ,-10+75%, 35 WVDC 54473 ECE-A35V47LU 
A15C5041 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%, 50V 04222 DGO15E104Z 
A15C5072 283-0421-00 CAP.,FXD,CER DI:0.1UF,+80-20%, 50V 04222 DGOL5E104Z 
Ai5C5092 283-0421-00 CAP.,FXD,CER DI:0.1UF,+80-20%, 50V 04222 DGO15E104Z 
A15C5101 283-0421-00 CAP.,FXD,CER DI:0.1UF,+80-20%,50V 04222 DGO15E104Z 
A15C5112 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%, 50V 04222 DGO15E104Z 
A15C5121 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%, 50V 04222 DGO15E104Z 
A15C5141 283-0421-00 CAP. ,FXD,CER DI:0. 1UF,+80-20%, 50V 04222 DGO15E104Z 
A15C5161 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%, 50V 04222 DGO15E104Z 
A15R1091 315-0103-00 RES. ,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035 
A15R1092 315-0103-00 RES. ,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035 
A15R1093 315-0103-00 RES. ,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035 
A15R1122 315-0102-00 RES. ,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025 
A15R1131 315-0102-00 RES. ,FXD,CMPSN: 1K OHM,52%,0.25W 01121 CB1025 
A15R2041 315-0102-00 RES. ,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025 
A15R2122 315-0102-00 RES. ,FXD,CMPSN: 1K OHM,5%,0.25W 01121 ©B1025 
A15R2123 315-0102-00 RES. ,FXD,CMPSN: 1K OHM,52%,0.25W 01121 CB1025 


Replaceable Electrical Parts—68000 E.P. Service 


Component No. 


AI5R2151 
A15R2152 
A15R3042 
AI5R3151 
A15R4042 
A15R4091 


A15R4162 
A15R5071 
A15R5091 
AI5R5111 
A15R5131 
A15R5151 


A15U1070 
A15U1080 
A15U1090 
A1501110 
A15U1120 
A15U1130 


A15U1140 
A15U2100 
A15U2010 
A15U02020 
A15U2030 
A15U2040 


A15U2050 
A15U2060 
A15U2070 
A15U2080 
A15U2090 
A15U02110 


A15U2120 
A15U2130 
A1502140 
AI5SUIT50 
A15U3100 
A15U3010 


A15U3020 
41503030 
A15U3040 
A15U3050 
A15U3050 
A15U3070 


A15U3070 
A15U3080 
A15U3080 
A15U3090 
A15U3090 
A15U3110 


A15U3120 
A15U3130 
A15U3140 
A15U3150 
A15U4100 
A15U4010 


A15U4020 


A15U4030 
A15U4040 
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Tektronix 
Part No. 


315-0102-00 
315-0102-00 
315-0102-00 
315-0102-00 
315-0102-00 
315-0102-00 


315-0102-00 
315-0102-00 
315-0102-00 
315-0102-00 
315-0102-00 
315-0102-00 


156-0522-02 
156-0529-02 
156-0529-02 
156-0690-03 
156-0465-02 
156-0331-03 


156-0480-02 
156-0385-02 
156-0529-02 
156-0529-02 
156-0522-02 
156-0321-02 


156-0418-01 
156-0982-03 
156-0522-02 
156-0522-02 
156-0381-02 
156-0323-02 


156-1059-01 
156-0910-02 
156-0910-02 
15A-N3RR-N3 
156-0382-02 
156-1613-00 


156-1613-00 
156-1613-00 
156-1613-00 
156-1293-00 
156-1293-01 
156-1293-00 


156-1293-01 
156-1293-00 
156-1293-01 
156-1293-00 
156-1293-01 
156-0479-02 


156-1059-01 
156-0469-02 
156-0479-02 
156-0388-03 
156-0382-02 
156-1613-00 


156-1613-00 
156-1613-00 
156-1613-00 


Serial/Model No. 


Eff Dscont 


BO10100 B010266 
B010267 
B010100 BO10266 


B010267 
BO10100 BO10266 
B010267 
B010100 B010266 
B010267 


Name & Description 


RES. ,FXD,CMPSN: 1K OHM,5%,0.25W 
RES. ,FXD,CMPSN: 1K OHM,5%,0.25W 
RES. ,FXD,CMPSN: 1K OHM,5%,0.25W 
RES. ,FXD,CMPSN: 1K OHM,5%,0.25W 
RES. ,FXD,CMPSN: 1K OHM,5%,0.25W 
RES. ,FXD,CMPSN: 1K OHM,5%,0.25W 


RES. ,FXD,CMPSN:1K OHM,5%,0.25W 
RES. ,FXD,CMPSN: 1K OHM,5%,0.25W 
RES. ,FXD,CMPSN: 1K OHM,5%,0.25W 
RES. ,FXD,CMPSN: 1K OHM,5%,0.25W 
RES. ,FXD,CMPSN: 1K OHM,5%,0. 25W 

5%,0 


RES. ,FXD,CMPSN: 1K OHM, .25W 


MICROCIRCUIT,DI:QUAD 2-INP MUX W/3 STATE 
MICROCIRCUIT,DI:DATA SELECTOR 
MICROCIRCUIT,DI:DATA SELECTOR 


MICROCIRCUIT,DI:QUAD 2 INP NOR GATE,BURN IN 


MICROCIRCUIT,DI:8 INP NAND GATE 


MICROCIRCUIT,DI:DUAL D TYPE POSITIVE EDGE 


MICROCIRCUIT,DI:QUAD 2 INP & GATE 
MICROCTRCUIT,DI:HEX INVERTER 
MICROCIRCUIT, DI: DATA SELECTOR 
MICROCIRCUIT,DI:DATA SELECTOR 
MICROCIRCUIT,DI:QUAD 2-INP MUX W/3 STATE 
MICROCIRCUIT,DI: TRIPLE 3 INP NAND GATE 


MICROCIRCUIT,DI:8 INPUT NAND GATE, SCRN 
MICROCIRCUIT, DI: OCTAL-D-EDGE FF,SCRN 
MICROCIRCUIT,DI:QUAD 2-INP MUX W/3 STATE 
MICROCIRCUIT,DI:QUAD 2-INP MUX W/3 STATE 
MICROCIRCUIT,DI:QUAD 2-INP EXCL OR GATE 
MICROCIRCUIT, DI: HEX INVERTER, BURN-IN 


MICROCIRCUIT,DI:DUAL J-K EDGE TRIGGERED 
MICROCIRCUIT,DI:DUAL DECADE COUNTER 
MICROCIRCUIT,DI:DUAL DECADE COUNTER 
MTCROCTRCUTT DT: DUAT. D FLTP-FLOP 
MICROCIRCUIT,DI:QUAD 2-INP NAND GATE 
MICROCIRCUIT, DI: SRAM,4096 X 1,W/3 STATE 


MICROCIRCUIT, DI: SRAM,4096 X 1,W/3 STATE 
MICROCIRCUIT, DI:SRAM,4096 X 1,W/3 STATE 
MICROCIRCUIT,DI:SRAM,4096 X 1,W/3 STATE 
MICROCIRCUIT,DI:256 X 4 STATIC RAM 
MICROCIRCUIT,DI:256 X 4 STATIC RAM 
MICROCIRCUIT,DI:256 X 4 STATIC RAM 


MICROCIRCUIT, DI: 256 
MICROCIRCUIT, DI: 256 
MICROCIRCUIT, DI: 256 
MICROCIRCUIT, DI: 256 STATIC RAM 
MICROCIRCUIT, DI: 256 STATIC RAM 
MICROCIRCUIT,DI:QUAD 2~-INP ORGATE 


STATIC RAM 
STATIC RAM 
STATIC RAM 


PS PS OS PS DK 
. te a 


MICROCIRCUIT,DI:DUAL J-K EDGE TRIGGERED 
MICROCIRCUIT,DI:3/8 LINE DCDR 
MICROCIRCUIT,DI:QUAD 2~-INP OR GATE 
MICROCIRCUIT,DI:DUAL D FLIP-FLOP 
MICROCIRCUIT,DI:QUAD 2-INP NAND GATE 
MICROCIRCUIT, DI: SRAM,4096 X 1,W/3 STATE 


MICROCIRCUIT, DI: SRAM,4096 X 1,W/3 STATE 
MICROCIRCUIT, DI: SRAM,4096 X 1,W/3 STATE 
MICROCIRCUIT, DI: SRAM,4096 X 1,W/3 STATE 


Mfr 


Code Mfr Part Number 


01121 
01121 
01121 
01121 
01121 
01121 


01121 
01121 
01121 
01121 
01121 
01121 


07263 
01295 
01295 
01295 
01295 
80009 


01295 
01295 
01295 
01295 
07263 
01295 


01295 
07263 
07263 
07263 
01295 
01295 


01295 
01295 
01295 
07263 
01295 
34649 


34649 
34649 
34649 
07263 
80009 
07263 


80009 
07263 
80009 
07263 
80009 
01295 


01295 
01295 
01295 
07263 
01295 
34649 


34649 
34649 
34649 


CB1025 
CB1025 
CB1025 
CB1025 
CB1025 
CB1025 


CB1025 
CB1025 
CB1025 
CB1025 
CB1025 
CB1025 


748257 
SN74S257NP3 
SN74S257NP3 
SN74S02 
SN74LS30NP3 
156-0331-03 


SN74LSO08NP3 
SN74LS04 
SN74S257NP3 
SN74S257NP3 
748257 
SN74S10 


SN74830 
74L8374 
748257 
748257 
SN74LS86 
SN74S04 


SN74LS109A 
SN74LS390 
SN74LS390 
74LS74A 
SN74LS00 
D2147HL-3 


D2147HL-3 
D2147HL-3 
D2147HL-3 
93L422SUPRIILB 
156-1293-01 
93L422SUPRIILB 


156-1293-01 
93L422SUPRIILB 
156-1293-01 
93L422SUPRIILB 
156-1293-01 
SN74LS32NP3 


SN74LS109A 
SN74LS138NP3 
SN74LS32NP3 
74LS74A 
SN74LS00 
D2147HL-3 


D2147HL-3 
D2147HL-3 
D2147HL-3 


Component No. 
A15U4050 


RAVATIANLN 
A15U4666 


A15U4070 
A15U4080 
A15U4090 
A15U4110 


A15U4120 
A15U4136 
A15U4140 
A15U4150 
A15U4160 
A15U5100 


A15U5020 
A15U5030 
A15U5040 
A15U5050 
A15U5060 
A15U5070 


A15U5080 
A15U5090 
A15U5110 
A15U5120 
A15U5130 
A15U5140 


A15U5150 
A15U5160 


Tektronix 
Part No. 


156-0693-02 


156-0985-01 


156-0471-02 
156-0985-01 
156-0471-02 
156-0645-02 


156-0382-02 
156-1393-Gi 
156-0480-02 
156-0464-02 
156-0388-03 
156-0645-02 


156-0985-01 
156-0386-02 
156-0383-02 
156-0985-01 
156-0914-02 
156-0914-02 


156-0865-02 
156-0865-02 
156-0403-02 
156-0383-02 
156-1059-01 
156-0385-02 


156-0844-02 
156-0718-03 


Serial/Model No. 


Replaceable Electrical Parts—68000 E.P. Service 


Name & Description 


MICROCIRCUIT, DI: 


MIC OCIRCUIT, DI: DUAL S INPUT NAP CATE SCRN 


MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 


MITCDNAATRDONITT NT 


MICROCIRCUIT, DI: 
:QUAD 2 INPUT NAND BFR,SCRN 


MICROCIRCUIT, DI 


MICROCIRCUIT, DI: 
:DUAL 4 INP NAND GATE 


MICROCIRCUIT, DI 


MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 


MICROCIRCUIT,DI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT,DI: 
MICROCIRCUIT, DI: 
:OCT ST BFR W/3 STATE OUT 


MICROCIRCUIT,DI 


MICROCIRCUIT, DI: 
:OCTAL D-TYPE FF W/CLEAR 


MICROCIRCUIT, DI 


MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 


MICROCIRCUIT, DI: 
MICROCIRCUIT, DI: 


DECODER/DEMULTIPLEXER 
DUAL 4/1 LINEDATA SEL 
DUAL 5 INPUT NOR GATE,SCRN 
DUAL 4/1 LINEDATA SEL 
HEX INV ST NAND GATES, SCRN 


PUL WR UMA, m. 


QUAD 2-INP NAND GATE 
QUAD 2 INP & GATE 


DUAL D FLIP-FLOP 
HEX INV ST NAND GATES, SCRN 


DUAL 5 INPUT NOR GATE,SCRN 
TRIPLE 3~INPUT NAND GATE 
QUAD 2-INP NOR GATE 

DUAL 5 INPUT NOR GATE, SCRN 
OCT ST BFR W/3 STATE OUT 


OCTAL D-TYPE FF W/CLEAR 


HEX INVERTER, SCRN 

QUAD 2-INP NOR GATE 
DUAL J-K EDGE TRIGGERED 
HEX INVERTER 


SYN 4 BIT CNTR,SCRN 
TRIPLE 3-INP NOR GATE 


Mfr 


Code Mfr Part Number 


27014 


04713 


Vafis 


01295 
04713 
01295 
01295 


01295 
01295 
01295 
01295 
07263 
01295 


04713 
01295 
01295 
04713 
01295 
01295 


01295 
01295 
01295 
01295 
01295 
01295 


01295 
01295 


DM74S139 
SN74L8760 


eae yao 


SN74LS253NP3 
SN74LS260 
SN74LS253NP3 
SN74LS14NP3 


SN74LS00 
SN74S38N3/J4 
SN74LSO8NP3 
SN74LS20 
74LS74A 
SN74LS14NP3 


SN74LS260 
SN74LS10 
SN74LS02 
SN74LS260 
SN74LS240 
SN74LS240 


SN74LS273NP3 
SN74LS273NP3 
SN74S05 
SN74LS02 
SN74LS109A 
SN74LS04 


SN74LS161A 
SN74L8S27 
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Replaceable Electrical Parts—68000 E.P. Service 


Tektronix Serial/Model No. Mfr 

Component No. Part No. Eff Dscont Name & Description Code Mfr Part Number 
A20 670-7304-00 CKT BOARD ASSY:CABLE TERMINATION 80009 670-7304-00 

coer = ----- (8300P26-8540/8550 OPTION 3U ONLY) 
A20C1009 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%, 50V 04222 DGOL5E104Z 
A20C2039 283-0421-00 CAP.,FXD,CER DI:0.1UF,+80-20%, 50V 04222 DGO15E104Z 
A20F2010 159-0021-00 FUSE , CARTRIDGE: 3AG, 2A, 250V, FAST-BLOW 71400 AGC 2 
A20F 2020 159-0021-00 FUSE , CARTRIDGE : 3AG, 2A, 250V, FAST-BLOW 71400 AGC 2 
A20F3010 159-0025-00 FUSE, CARTRIDGE: 3AG,0. 5A, 250V, FAST-BLOW 71400 AGC 1/2 
A20R1041 315-0680-00 RES. ,FXD,CMPSN:68 OHM,5%,0.25W 01121 CB6805 
A20R1043 315-0680-00 RES. ,FXD,CMPSN:68 OHM,5%,0.25W 01121 CB6805 
A20RP2030 307-0658-00 RES NIWK,FXD,FI:14,220 OHM,14,330 OHM, 2% 01121 316E221331 
A20U1010 156-1179-01 MICROCIRCUIT,DI:OCTAL BFR,W/3 STATE OUT 01295 SN74S241 JP3 
A20U2040 156-1179-01 MICROCIRCUIT,DI:OCTAL BFR,W/3 STATE OUT 01295 SN74S241 JP3 
A30 670-7303-00 8BO10100 BO10182 CKT BOARD ASSY:BUFFER 80009 670-7303-00 
A380 tee Hanae (8300P26-8540/8550 OPTION 3U ONLY) 
A30 670~7303-01 8010182 CKT BOARD ASSY: BUFFER 80009 670-7303-01 
A300 tee anena (8300P26-8540/8550 OPTION 3U ONLY) - 
A30C1011 283-0421-00 CAP.,FXD,CER DI:0.1UF,+80-20%, 50V 04222 DGOLSE104Z 
A30C1041 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%, 50V 04222 DGOL5E104Z 
A30C4011 283-0421-00 CAP.,FXD,CER DI:0.1UF,+80-20%, 50V 04222 DGO15E104Z 
A30C4031 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%, 50V 04222 DGO1L5E104Z 
A30C5031 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%, SOV 04222 DGO15E104Z 
A30C5051 283-0421-00 CAP. ,FXD,CER DI:0. 1UF,+80-20%, 50V 04222 DGO15E104Z 
A30C6011 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80~20%, 50V 04222 DGO15E104Z 
A30C6031 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%, 50V 04222 DGO15E104Z 
A30C6051 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%, 50V 04222 DGO15E104Z 
A30C7011 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-202, 50V 04222 DGO15E104z 
A30C7032 283-0421-00 CAP.,FXD,CER DI:0.1UF,+80-20%, 50V 04222 DGO1L5E104Z 
A30C7031 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%, 50V 04222 DGO15E104Z 
A30C7041 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-202%, 50V 04222 DGO15E104Z 
A30C8021 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%, 50V 04222 DGO15SE104Z 
A30C8031 283-0421-00 CAP.,FXD,CER DI:0.1UF,+80-202, 50V 04222 DGO15E104Z 
AIw*CRNAI PRA-N4F1—NN CAP OFYN CER NT- INF. 480-907 SAV 04777? NGOLSE104Z 
A30C9013 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80~202Z, 50V 04222 DGO1SE104Z 
A30C9041 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%, 50V 04222 DGO15E104Z 
A30C9051 283-0421-00 CAP.,FXD,CER DI:0.1UF,+80-202%,50V 04222 DGOL5E104Z 
A3009052 290-0782-00 CAP. ,FXD,ELCTLT:4. 7UF ,+75-10%, 35V 55680 35ULA4R7V-T 
A30C9091 283-0421-00 CAP. ,FXD,CER DI:0.1UF,+80-20%, 50V 04222 DGOLSE104Z 
A30CR7031 152-0322-00 SEMICOND DEVICE: SILICON, 15V,HOT CARRIER 50434 5082-2672 
A30Q8011 151-0427-00 TRANSISTOR: SILICON, NPN 80009 151-0427-00 
A30Q9011 151-1103-00 TRANSISTOR: SILICON, FE, N-CHANNEL 18324 SD210EE 
A30R1031 315-0471-00 RES. , FXD,CMPSN:470 OHM,5%,0.25W 01121 CBA4715 
A30R1032 315-0331-00 RES. ,FXD,CMPSN: 330 OHM,5%,0.25W 01121 CB3315 
A30R1033 315-0221-00 RES. ,FXD,CMPSN: 220 OHM,5%,0.25W 01121 CB2215 
A30R2031 315-0471-00 RES. ,FXD,CMPSN:470 OHM,5%,0.25W 01121 CB4715 
A30R2032 315-0471-00 RES. ,FXD,CMPSN:470 OHM,5Z,0. 25W 01121 CB4715 
A30R2033 315-0471-00 RES. ,FXD,CMPSN:470 OHM,52,0.25W 01121 CB4715 
A30R2051 315-0331-00 RES. ,FXD,CMPSN: 330 OHM,5%,0.25W 01121 ©CB3315 
A30R2052 315-0221-00 RES. ,FXD,CMPSN: 220 OHM,5%,0.25W 01121 CB2215 
A30R4051 315-0331-00 RES. ,FXD,CMPSN: 330 OHM, 5%,0. 25W 01121 ©CB3315 
A30R4052 315-0221-00 RES. ,FXD,CMPSN: 220 OHM,5%,0.25W 01121 CB2215 
A30R7011 308-0620-00 RES. ,FXD,WW:27.0 OHM,12%, 3W 80009 308-0620-00 
A30R7012 315-0271-00 RES. ,FXD,CMPSN: 270 OHM,5%,0.25W 01121 CB2715 
A30R7013 315-0391-00 RES. ,FXD,CMPSN: 390 OHM,5%,0.25W 01121 CB3915 
A30R7021 315-0680-00 RES. ,FXD,CMPSN:68 OHM,5%,0.25W 01121 CB6805 
A30R7022 315-0680-00 RES. ,FXD,CMPSN:68 OHM,5%,0.25W 01121 CB6805 
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Replaceable Electrical Parts—68000 E.P. Service 


Tektronix Serial/Model No. Mfr 
Component No. Part No. Eff Dscont Name & Description Code Mfr Part Number 
A30R7023 315-0680-00 RES. ,FXD,CMPSN:68 OHM, 5%,0.25W 01121 CB6805 
A30R7031 315-0472-00 RES. ,FXD,CMPSN:4.7K OHM,5%,0.25W O1121 CB4725 
A30R7032 315-0472-00 RES. ,FXD,CMPSN:4.7K OHM,5%,0. 25W 01121 CB4725 
A30R7033 315-0472-00 RES. ,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB4725 
A30R7034 315-0101-00 RES. ,FXD,CMPSN:100 OHM,5%,0. 25W 01121 CB1O15 
A30R7041 315-0331-00 RES. ,FXD,CMPSN: 330 OHM,5%,0.25W 01121 CB3315 
A30R7042 315-0221-00 RES. ,FXD,CMPSN:220 OHM,5%,0.25W 01121 CB2215 
A30R7043 315-0331-00 RES. ,FXD,CMPSN: 330 OHM,5Z,0.25W 01121 CB33i5 
A30R7044 315-0221-00 RES. ,FXD,CMPSN: 220 OHM,5%,0.25W 01121 CB2215 
A30R7045 315-0472-00 RES. ,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB4725 
A30R8011 315-0181-00 RES. ,FXD,CMPSN:180 OHM,5%,0.25W 01121 CB1815 
A30R8013 315-0680-00 RES. ,FXD,CMPSN:68 OHM,5%,0.25W 01121 CB6805 
A30R8014 315-0680-00 RES. ,FXD,CMPSN:68 OHM,5%,0.25W 01121 CB6805 
A30R8015 315-0680-00 RES. ,FXD,CMPSN:68 OHM,5%,0.25W 01121 CB6805 
A30R8016 315-0680-00 RES. ,FXD,CMPSN:68 OHM,5%,0.25W 01121 CB6805 
A30R8017 315-0680-00 RES. ,FXD,CMPSN:68 OHM,5%,0.25W 01121 CB6805 
A30R8018 315-0271-00 RES. ,FXD,CMPSN: 270 OHM,5%,0.25W 01121 CB2715 
A30R8019 315-0391-00 RES. , FXD,CMPSN: 390 OHM, 5%,0.25W 01121 CB3915 
A30R9011 315-0392-00 RES. ,FXD,CMPSN: 3.9K OHM,5%,0. 25W 01121 CB3925 
A30R9012 315-0100-00 RES. ,FXD,CMPSN: 10 OHM,5%,0.25W 01121 CB1005 
A30R9013 315-0102-00 RES. ,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025 
A30R9031 315-0102-00 RES. ,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025 
A30R9041 315-0102-00 RES. ,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025 
A30R9042 315-0102-00 RES. ,FXD,CMPSN: 1K OHM,5%,0.25W 01121 ©CB1025 
A30U1010 156-1179-01 MICROCIRCUIT,DI:OCTAL BFR,W/3 STATE OUT 01295 SN74S241 JP3 
A3001020 156-1179-01 MICROCIRCUIT,DI:OCTAL BFR,W/3 STATE OUT 01295 SN74S241 JP3 
A30U2040 156-1111-02 MICROCIRCUIT,DI:OCTAL BUS TRANSCEIVERS 01295 SN74LS245JP3 
A30U2050 156-1179-01 MICROCIRCUIT,DI:OCTAL BFR,W/3 STATE OUT 01295 SN74S241 JP3 
A30U4010 156-1111-02 MICROCIRCUIT,DI:OCTAL BUS TRANSCEIVERS 01295 SN74LS245JP3 
A30U4020 156-1111-02 MICROCIRCUIT,DI:OCTAL BUS TRANSCEIVERS 01295 SN74LS245JP3 
A30U4030 156-0718-03 MICROCIRCUIT,DI: TRIPLE 3-INP NOR GATE 01295 SN74LS27 
A30U4040 156-0645-02 MICROCIRCUIT,DI:HEX INV ST NAND GATES,SCRN 01295 SN74LS14NP3 
A30U4050 156-1111-02 MICROCIRCUIT,DI:OCTAL BUS TRANSCEIVERS 01295 SN74LS245JP3 
A30U5010 156-1179-01 MICROCIRCUIT,DI:OCTAL BFR,W/3 STATE OUT 01295 SN74S241 JP3 
43005020 156-1179-01 MICROCIRCUIT,DI:OCTAL BFR,W/3 STATE OUT 01295 SN74S241 JP3 
A30U5030 156-0323-02 MICROCIRCUIT, DI: HEX INVERTER, BURN-IN 01295 SN74S04 
A30U5040 156-0703-02 MICROCIRCUIT,DI:4-2-3-2 INPUT& OR GATE 07263 74564 
A30U5050 156-0321-02 MICROCIRCUIT,DI: TRIPLE 3 INP NAND GATE 01295 $N74S10 
A30U6010 156-0180-04 MICROCIRCUIT,DI:QUAD 2 INP NAND GATE 01295 SN74SOONP3 
A30U6020 156-1179-01 MICROCIRCUIT,DI:OCTAL BFR,W/3 STATE OUT 01295 SN74S241 JP3 
A30U6030 156-0966-01 MICROCIRCUIT,DI:DUAL 5 INP NOR GATES 80009 156-0966-01 
A30U6040 156-0703-02 MICROCIRCUIT,DI:4-2-3-2 INPUT& OR GATE 07263 74864 
A30U6050 156-1179-01 MICROCIRCUIT,DI:OCTAL BFR,W/3 STATE OUT 01295 SN74S241 JP3 
A30U7010 156-1617-00 MICROCIRCUIT,DI:HEX 2-INP NORDRVR,SCRN 01295 SN74AS804J1N 
A30U7020 156-1179-01 MICROCIRCUIT,DI:OCTAL BFR,W/3 STATE OUT 01295 SN74S241 JP3 
A30U7030 156-0418-01 MICROCIRCUIT,DI:8 INPUT NAND GATE, SCRN 01295 SN74S30 
A30U7040 156-041 3-02 MICROCIRCUIT,DI:QUAD 2-INP SCHMITT TRIG 80009 156-0413-02 
A30U7050 156-1179-01 MICROCIRCUIT,DI:OCTAL BFR,W/3 STATE OUT 01295 SN74S241 JP3 
A30U8010 156-0690-03 MICROCIRCUIT,DI:QUAD 2 INP NOR GATE,BURN IN 01295 SN74S02 
A30U8020 156-0690-03 MICROCIRCUIT,DI:QUAD 2 INP NOR GATE,BURN IN 01295 SN74S02 
A30U8030 156-0180-04 MICROCIRCUIT, DI:QUAD 2 INP NAND GATE 01295 SN74SOONP3 
A30U8040 156-1179-01 MICROCIRCUIT,DI:OCTAL BFR,W/3 STATE OUT 01295 SN74S241 JP3 
A30U8050 156-1179-01 MICROCIRCUIT,DI:OCTAL BFR,W/3 STATE OUT 01295 SN74S241 JP3 
A30U9010 156-1058-01 MICROCIRCUIT,DI:OCTAL ST BFR W/3 STATE OUT 01295 SN74S240JP4 
A30U9020 156-0323-02 MICROCIRCUIT,D1I:HEX INVERTER, BURN-IN 01295 SN74S04 
A30U9030 156-0303-01 MICROCIRCUIT,DI:QUAD 2 INP NAND GATE 01295 SN74S03NP3 
A30U9040 156-0690-03 MICROCIRCUIT,DI:QUAD 2 INP NOR GATE,BURN IN 01295 SN74S02 
A30U9050 156-0323-02 MICROCIRCUIT,DI:HEX INVERTER, BURN-IN 01295 SN74S04 
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Replaceable Electrical Parts—68000 E.P. Service 


Component No. 


A35 


A35C1011 
A35C1019 
A35C1041 
A35C2040 


A35C2041 
A35DL1010 
A35DL1020 
A35DL1040 
A35R1016 
A35R2042 


A35RP1009 
A35RP1019 
A35U1030 
A35U2020 
A35U2040 
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Tektronix 
Part No. 


670-7305-00 
283-0421-00 
283-0421-00 
283-0421-00 
290-0782-00 


283-0421-00 
119-1446-00 
119~1448-00 
119-1407-00 
315-0272-00 
315-0472-00 


307-0445-00 
307-0446-00 
156-0382-02 
156-1445-00 
156-0718-03 


Serial/Model No. 


Name & Description 


CKT BOARD ASSY:68000 MOBILE 
(8300P26-8540/8550 OPTION 3U ONLY) 


CAP. ,FXD,CER DI: 
CAP. ,FXD,CER DI: 
CAP. ,FXD,CER DI: 
CAP. ,FXD,ELCTLT: 


CAP.,FXD,CER DI: 
DELAY LINE,ELEC: 
DELAY LINE, ELEC: 
DELAY LINE, ELEC: 


0. 1UF ,+80-202%, 50V 
0. 1UF,+80-202, 50V 
0. 1UF,+80-20%, 50V 
4. 7UF,+75-102%, 35V 


0. 1UF, +80~20%, 50V 
25NS , TAPPED, 8PIN 
200NS, TAPPED, 14 PIN 
100NS, TAPPED, 14 PIN 


RES. ,FXD,CMPSN: 2.7K OHM,5%,0.25W 
RES. ,FXD,CMPSN:4.7K OHM,5%,0.25W 


RES NIWK,FXD,FI 
RES ,NTWK,FXD FI 
MICROCIRCUIT, DI 
MICROCIRCUIT, DI 
MICROCIRCUIT, DI 


:4.7K OHM, 20%,(9) RES 
:10K OHM,20%,(9) RES 

:QUAD 2-INP NAND GATE 
:16-BIT MICROPROCESSOR 
: TRIPLE 3-INP NOR GATE 


Mfr 
Code 


80009 


04222 
04222 
04222 
55680 


04222 
90095 
90095 
32440 
01121 
01121 


91637 
91637 
01295 
04713 
01295 


Mfr Part Number 
670-7305-00 


DGO15E104Z 
DGO15E104Z 
DGO15E104Z 
35ULA4R7V-T 


DGO15E104Z 
TTLDLO25 
TTLDL200 
TTLDM100 
CB2725 
CB4725 


MSP10A01-472M 
MSP10A01-103M 
SN74LS00 
MC680001 
SN74LS27 


Component No. 
A4O 


A40 


44001009 
A40€1033 


A40C1049 
A4001056 
A406 2009 
44002029 
A40€ 2039 
A400 2049 


A40C 2056 
A40C€3009 
A40C€3029 
A40€3039 
A40C€3049 
A40C4009 


44004029 
A4004039 
44064049 
A40¢€5009 
A40C€5029 
A40€5039 


A40C5049 
44006009 
44006029 
A40C6039 
A40C6049 
A4007009 


44007029 
44007039 
A40C7049 
44008009 
A40¢08041 
44008049 


44009059 
A40R1001 
A40R2031 
A40R2057 
A40R2058 
A40R2059 


A40R3031 
A40R5002 
A&0R5003 
A40R5004 
A40R6031 
A40R6038 


A40R6047 
A440R7001 
A40R7002 
A40R7003 
A40R7004 
A40R7031 


A40R7038 
A40R8024 
A40R8025 
A40R8027 


Tektronix 
Part No. 


670-7300-00 


283-0421-00 
283~0421-00 


283-0421-00 
283-0421-00 
283-0421-00 
283-0421-00 
283-0421-00 
283-0421-00 


283-0421-00 
283-0421-00 
283~0421-00 
283-0421-00 
283-0421-00 
283-0421-00 


283-0421-00 
283-0421-00 
283~0421-00 
283-0421-00 
283-0421-00 
283-0421-00 


283-0421-00 
283-0421-00 
283-0421-00 
283-0421-00 
283-0421-00 
283-0421-00 


283-0421-00 
283-0421-00 
283-0421-00 
290-0782-00 
283-0032-00 
283-0421-00 


283-0421-00 
315-0102-00 
315-0102-00 
315-0102-00 
315-0102-00 
315-0102-00 


315-0102-00 
315-0471-00 
315-0471-00 
315-0471-00 
315-0102-00 
315-0102-00 


315-0102-00 
315-0102-00 
315-0102-00 
315-0102-00 
315-0102-00 
315-0102-00 


315-0102-00 
315-0102-00 
315-0103-00 
315-0103-00 


Serial/Model No. 


Eff Dscont 
BO10100 8010191 


B010192 


Replaceable Electrical Parts—68000 E.P. Service 


Name & Description 


CKT 


fQAann 
\OouU IFuUs so 


CKT BOARD ASSY: 
(8300P26-8540/8 


OARD ASSY: 
DIL 
£20 


2 8540/8 


CAP.,FXD,CER DI: 
CAP. ,FXD,CER DI: 


CAP. ,FXD,CER 


DI 
CAP. ,FXD,CER DI: 
DI 


CAP.,FXD,CER 


CAP. ,FXD,CER DI: 
CAP.,FXD,CER DI: 
CAP. ,FXD,CER DI: 


CAP. ,FXD,CER DI: 


CAP. ,FXD,CER DI 


CAP.,FXD,CER DI: 
CAP.,FXD,CER DI: 
CAP.,FXD,CER DI: 
CAP. ,FXD,CER DI: 


CAP.,FXD,CER DI: 
CAP.,FXD,CER DI: 
CAP. ,FXD,CER DI: 
CAP. ,FXD,CER DI: 


CAP.,FXD,CER DI 


CAP.,FXD,CER DI: 


CAP.,FXD,CER DI 


CAP. ,FXD,CER DI: 
CAP.,FXD,CER DI: 
CAP. ,FXD,CER DI: 
CAP. ,FXD,CER DI: 
CAP.,FXD,CER DI: 


CAP.,FXD,CER DI: 
CAP.,FXD,CER DI: 
CAP. ,FXD,CER DI: 


CAP. ,FXD,ELCTLT 


CAP.,FXD,CER DI: 
CAP. ,FXD,CER DI: 


CAP. ,FXD,CER DI: 


RES. , FXD,CMPSN: 
RES. , FXD, CMPSN: 
RES. , FXD,CMPSN: 
RES. ,FXD,CMPSN: 
RES. , FXD, CMPSN: 


RES. , FXD,CMPSN: 
RES. ,FXD, CMPSN: 
RES. ,FXD,CMPSN: 
RES. , FXD, CMPSN: 
RES. , FXD,CMPSN: 
RES. , FXD, CMPSN: 


RES. ,FXD,CMPSN: 
RES. ,FXD,CMPSN: 
RES. , FXD,CMPSN: 
RES. , FXD,CMPSN: 
RES. , FXD,CMPSN: 
RES. , FXD,CMPSN: 


RES. , FXD, CMPSN: 
RES. ,FXD,CMPSN: 
RES. , FXD,CMPSN: 
RES. ,FXD,CMPSN: 


68000 CONTROL 


550 OPTION 3U ON 


68000 CONTROL 


550 OPTION 3U ONLY) 


0. 1UF,+80-20%, 50V 
0.1UF,+80-20%, 50V 


:0.1UF, +80-20%, 50V 
0.1UF,+80-20%, 50V 
:0. 1UF,+80-202%, 50V 
0.1UF,+80-20%, 50V 
0.1UF,+80-20%, 50V 
0.1UF,+80-20%, 50V 


0.1UF,+80-20%, 50V 
:0.1UF ,+80-202%, 50V 
0.1UF,+80-20%, 50V 
0. 1UF, +80-20%, 50V 
0.1UF,+80-20%, 50V 
0.1UF,+80-20%, 50V 


0. 1UF,+80-202, 50V 
0.1UF ,+80-202,50V 
0. 1UF,+80~202,50V 
0. 1UF,+80-202, 50V 
:0.1UF,+80-202, 50V 
0. 1UF,+80-202, 50V 


:0.1UF,+80-20%, 50V 
0.1UF ,+80-20%, 50V 
0.1UF ,+80-20%, 50V 
0.1UF,+80-20%, 50V 
0.1UF,+80-202, 50V 
0.1UF,+80-20%, 50V 


0.1UF,+80-202%, 50V 
0.1UF,+80-202, 50V 
0.1UF,+80-20%, 50V 
4. 7UF ,+75-10%, 35V 
470PF,5%,500V 

0.1UF,+80-20%, 50V 


0.1UF,+80-20%, SOV 
1K OHM,5%,0.25W 
1K OHM,5%,0.25W 
1K OHM,5%,0.25W 
1K OHM,5%,0.25W 
1K OHM,5%,0.25W 


1K OHM,5%,0.25W 
470 OHM,52,0.25W 
470 OHM,52Z,0.25W 
470 OHM,5Z,0.25W 
1K OHM,5%,0.25W 
1K OHM,5%,0.25W 


1K OHM,5%,0.25W 
1K OHM,5%,0.25W 
1K OHM,5%,0.25W 
1K OHM,5%,0.25W 
1K OHM,52%,0.25W 
1K OHM,5%,0.25W 


1K OHM,52,0.25W 
1K OHM,5%,0.25W 
10K OHM,52,0.25W 
10K OHM,52,0.25W 


Mfr 


Code Mfr Part Number 


80009 
80009 


04222 
04222 


04222 
04222 
04222 
04222 
04222 
04222 


04222 
04222 
04222 
04222 
04222 
04222 


04222 
04222 
04222 
04222 
04222 
04222 


04222 
04222 
04222 
04222 
04222 
04222 


04222 
04222 
04222 
55680 
72982 
04222 


04222 
01121 
01121 
01121 
01121 
01121 


01121 
01121 
01121 
01121 
01121 
01121 


01121 
01121 
O01i2i 
01121 
01121 
01121 


01121 
01121 
01121 
01121 


670-7300-00 
670-7300-01 


DGO15E104Z 
DGO15E1042 


DGO15E104Z 
DGO15E104Z 
DGO15E1042 
DGO15E104Z 
DGO15E104Z 
DGO15E104z 


DGO15E1042 
DGO15E104Z 
DGO15E104zZ 
DGO15E104Z 
DGO15E1042Z 
DGO15E104Z 


DGO15E104Z 
DGO15E104z 
DGO15E104Z 
DGO15E104Z 
DGO15E104Z 
DGO15E104Z 


DGO15E104Z 
DGO15E104Z 
DGO15E104Z 
DGO15E104zZ 
DGO15E104Z 
DGO15E104Z 


DGO15E104Z 
DGO15E104Z 
DGO15E104z 
35ULA4R7V-T 
0831085Z5E00471J 
DGO15E104Z 


DGO15E104Z 
CB1025 
CB1025 
CB1025 
CB1025 
CB1025 


CB1025 
CB4715 
CB4715 
CB4715 
CB1025 
CB1025 


CB1025 
CB1025 
cB1025 
CB1025 
CB1025 
CB1025 


CB1025 
CB1025 
CB1035 
CB1035 
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Replaceable Electrical Parts—68000 E.P. Service 


Tektronix Serial/Model No. Mfr 
Component No. Part No. Eff Dscont Name & Description Code Mfr Part Number 
A4OR8041 315-0221-00 RES. ,FXD,CMPSN: 220 OHM,5%,0.25W 01121 ©¢B2215 
A40U1010 156-0690-03 MICROCIRCUIT,DI:QUAD 2 INP NOR GATE,BURN IN 01295 SN74S02 
A40U1020 156-0180-04 MICROCIRCUIT,DI:QUAD 2 INP NAND GATE 01295 SN74SO0ONP3 
A40U1040 156-0464-02 MICROCIRCUIT,DI:DUAL 4 INP NAND GATE 01295 SN74LS20 
A40U1050 156-0392-03 MICROCIRCUIT,DI:QUAD LATCH W/CLEAR 01295 SN74S175NP3 
A40U2000 156-0388-03 MICROCIRCUIT,DI:DUAL D FLIP-FLOP 07263 74LS74A 
A40U2010 156-0385-02 MICROCIRCULT,DI:HEX INVERTER 01295 SN74LS04 
A40U2020 156-0321-02 _ MICROCIRCUIT,DI: TRIPLE 3 INP NAND GATE 01295 SN74S10 
A40U2030 156-0180-04 MICROCIRCUIT,DI:QUAD 2 INP NAND GATE 01295 SN74SOONP3 
A40U 2040 156-0480-02 MICROCIRCUIT,DI:QUAD 2 INP & GATE 01295 SN74LSO08NP3 
A40U2050 156-0118-03 MICROCIRCUIT,DI:1 DUAL J~K FF,BURN-IN 01295 SN74S112JP3 
A40U3000 156-0914-02 MICROCIRCUIT,DI:OCT ST BFR W/3 STATE OUT 01295 SN74LS240 
A40U3010 156-0383-02 MICROCIRCUIT,DI: QUAD 2-INP NOR GATE 01295 SN74LS02 
A40U3020 156-0718-03 MICROCIRCUIT,DI:TRIPLE 3-INP NOR GATE 01295 SN74LS27 
A40U3030 156-0388-03 MICROCIRCUIT,DI:DUAL D FLIP-FLOP 07263 74LS74A 
A4&0U 3040 156-0118-03 MICROCIRCUIT,DI:1 DUAL J-K FF, BURN-IN 01295 SN74S112JP3 
A40U4010 156-0718-03 MICROCIRCUIT,DI: TRIPLE 3~INP NOR GATE 01295 SN74LS27 
A40U4020 156-1619-00 MICROCIRCUIT,DI:QUAD BUS BUFFER,W/3 STATE 04713 SN74LS126 
A40U4030 156-0321-02 MICROCIRCUIT,DI:TRIPLE 3 INP NAND GATE 01295 SN74S10 
A40U4040 156-0323-02 MICROCIRCUIT,DI:HEX INVERTER, BURN-IN 01295 SN74S04 
A40U5010 156-0392-03 MICROCIRCUIT,DI:QUAD LATCH W/CLEAR 01295 SN74S175NP3 
A40U5020 156-0718-03 MICROCIRCUIT,DI: TRIPLE 3-INP NOR GATE 01295 SN74LS27 
A40U5030 156-0321-02 MICROCIRCUIT,DI:TRIPLE 3 INP NAND GATE 01295 SN74S10 
A40U5040 156-0383-02 MICROCIRCUIT,DI:QUAD 2-INP NOR GATE 01295 SN74LS02 
A40U6010 156-0914-02 MICROCIRCUIT,DI:OCT ST BFR W/3 STATE OUT 01295 SN74LS240 
A40U6020 156-1041-02 MICROCIRCUIT,DI:4 BIT MAGNITUDE COMPARATOR 01295 SN74S85JP4 
A40U6030 156-0331-03 MICROCIRCUIT,DI:DUAL D TYPE POSITIVE EDGE 80009 156-0331-03 
A40U6040 156-0804-02 MICROCIRCUIT,DI:QUADRUPLE S-RLATCH,SCRN 01295 SN74LS279NP3 
A40U7010 156-1179-01 MICROCIRCUIT,DI:OCTAL BFR,W/3 STATE OUT 01295 SN74S241 JP3 
A40U 7020 156-0392-03 MICROCIRCUIT,DI:QUAD LATCH W/CLEAR 01295 SN74S175NP3 
A40U7030 156-0382-02 MICROCIRCUIT,DI:QUAD 2-INP NAND GATE 01295 SN74LS00 
A40U7040 156-0479-02 MICROCIRCUIT,DI:QUAD 2-INP OR GATE 01295 SN74LS32NP3 
ALATIONLA TRE-NI94A-ND MICDACTRCHTIT NT-uURY TNY wine OUT RORN-TN 01905 SN741.805 
A&0U8050 156-0955-02 MICROCIRCUIT,DI:OCTAL BFR W/3 STATE OUT 04713 SN74LS241 
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Component No. 


A50 


A50C1031 
A50C1033 
A50C1041 
A50C2012 


A50C€2015 


en fay 
A50C2032 


45063032 
A50C5031 
A50C6011 
A50C6041 


A50CR2014 
A50CR2034 
A50CR3021 
A50DS 1021 
A50DS 2051 
A50DS3051 


A50DS3052 
A50DS4051 
A50DS5051 
A50DS6051 
A50L3021 
A50L4033 


A50L4041 
A50Q2021 
A50Q3011 
A50Q4021 
A50Q5011 
45095012 


A50Q6021 
A50R1011 
A50R1012 
A50R1022 
A50R1032 
A50R1051 


A50R1052 
A50R2011 
A50R2012 
A50R2021 
A50R2022 
A50R2033 


A50R2034 
A50R3062 
A50R4011 
A50R4012 
A50R4013 
A5OR4014 


A50R4015 
A50R4031 
A50R4032 
A50R4033 
A50R4041 
A50R4042 


A50R4061 
A5OR4062 
A50R4063 


Tektronix 
Part No. 


670-7235-00 
283-0421-00 
283-0421-00 
290-0965-00 
283-0203-00 


283~-0203-00 


AARNE_AN 
283- yuu ITU 


283-0197-00 
290-0965-00 
290-0746-00 
290-0965-00 


152-0198-00 
152-0638-00 
152-0582-00 
150-1014-00 
150-1064-00 
150-1064-00 


150-1064-00 
150-1064-00 
150-1064-00 
150-1064-00 
108-0336-00 
108-0554-00 


151-0625-01 
151-0625-01 
151-0301-00 
151~-0302-00 


151-0655-00 
311-1936-00 
315-0102-00 
315-0152-00 
321-0277-00 
311-1236-00 


315-0102-00 
315-0150-00 
321-0135-00 
315-0271-00 
315-0271-00 
321-0816-03 


315-0821-00 
315-0472-06 
315-0472-00 
315-0221-00 
315-0151-00 
315-0621-00 


303-0470-00 
321-0034-00 
315-0683-00 
321-0123-00 
321-0097-00 
308-0710-00 


315-0331-00 
315-0331-00 
315-0331-00 


Serial/Model No. 


Eff 


Dscont 


Replaceable Electrical Parts—68000 E.P. Service 


Name & Description 


CKT BOARD ASSY: 


ge2nnATD4 4 Q2t4nia 


POWER SUPPLY 


CN ADMTTA.K QTY PANIT 


vi 


(8300P 26-8540/8550 OPTION 3U ONLY) 


CAP.,FXD,CER DI: 


CAP.,FXD,CER DI 


CAP. ,FXD,ELCTLT: 
CAP. ,FXD,CER DI: 


CAP. ,FXD,CER DI: 


CAP, FXD CER DI 


gta guar wv 


CAP.,FXD,CER DI: 
CAP. ,FXD, ELCTLT: 
CAP. ,FXD,ELCTLT: 
CAP. ,FXD,ELCTLT: 


SEMICOND DEVICE: 
SEMICOND DEVICE: 
SEMICOND DEVICE: 


0.1UF ,+80-20%, 50 
:0.1UF,+80-20%, 50 
1200UF , +100-10%, 
0.47UF , 20%, 50V 


0.47UF, 20%, 50V 
:O.O1UF ,+100-02, 2 
470PF,5%,100V 
1200UF ,+100-10%, 
47UF ,+50-104, 16V 
1200UF ,+100-102, 


SILICON, 200V, 3A 
ZENER, 0.4W,7V,5% 
SILICON, 20V, 3A 


LAMP , LED: RED, 50MA 


LT EMITTING DIO: 
LT EMITTING DIO: 


LT EMITTING DIO: 
LT EMITTING DIO: 
LT EMITTING DIO: 


LT EMITTING DIO 
COIL, RF: 100UH 
COIL, RF: 5UH 


COIL, RF; 30UH 

TRANSISTOR: SILI 
TRANSISTOR: D45H 
TRANSISTOR: D45H 


TRANSISTOR: SILI 


YELLOW , 585NM, 40 
YELLOW , 585NM, 40 


YELLOW , 585NM, 40 
YELLOW, 585NM, 40 
YELLOW, 585NM, 40 
: YELLOW, 585NM, 40 


CON, NPN 
11, SCREENED 
1i, SCREENED 
CON, PNP 


TRANSISTOR: SILICON, NPN 


MICROCIRCUIT, DI: 


SILICON, NPN 


V 
V 
20VDC 


50V 


20VDC 


20VDC 


MA MAX 
MA MAX 


MA MAX 
MA MAX 
MA MAX 
MA MAX 


RES.,VAR,NONWIR:CKT BD,50 OHM, 20%,0.5W 


RES. , FXD,CMPSN: 
RES. , FXD, CMPSN: 


RES. ,FXD,FILM:7. 


1K OHM,52,0.25W 
1.5K OHM,5%,0.25W 
5K OHM,1%,0.125W 


RES. ,VAR, NONWIR: 250 OHM,10%,0.50W 


RES. ,FXD,CMPSN: 
RES. ,FXD,CMPSN: 


1K OHM,5%,0.25W 
15 OHM,5%,0.25W 


RES. ,FXD, FILM: 249 OHM, 1%,0.125W 


RES. ,FXD,CMPSN: 
RES. , FXD,CMPSN: 


270 OHM,5%,0.25W 
270 OHM,5%,0. 25W 


RES. ,FXD,FILM:5K OHM,0.25%,0.125W 


RES. ,FXD,CMPSN: 
RES. ,FXD,CMPSN: 
RES. ,FXD,CMPSN: 
RES. ,FXD,CMPSN: 
RES. , FXD,CMPSN: 
RES. , FXD, CMPSN: 


RES. ,FXD,CMPSN: 
RES. ,FXD, FILM: 2 
RES. , FXD, CMPSN: 
RES. ,FXD, FILM: 1 


820 OHM,5%4,0.25W 
4.7K OHM,5%,0.25W 
4.7K OHM,54,0.25W 
220 OHM,5%,0.25W 
150 OHM, 52,0. 25W 
620 OHM,52%,0.25W 


47 OHM,5%,1W 

2.1 OHM,1%,0.125W 
68K OHM,5%,0. 25W 

87 OHM,1%,0.125W 


RES. ,FXD,FILM:100 0HM,12,0.125W 


RES. ,FXD,WW:0.2 


RES. , FXD,CMPSN: 
RES. ,FXD, CMPSN: 
RES. , FXD, CMPSN: 


7 OHM,10%,1W 


330 OHM,5%,0.25W 
330 OHM,52,0.25W 
330 OHM,5%,0.25W 


Mfr 


Code Mfr Part Number 


80009 


04222 
04222 
90201 
72982 


72982 
72982 
72982 
90201 
55680 
90201 


03508 
80009 
80009 
58361 
50522 
50522 


50522 
50522 
50522 
50522 
80009 
80009 


80009 
07263 
80009 
80009 
27014 
07263 


01295 
73138 
01121 
01121 
91637 
73138 


01121 
01121 
91637 
01121 
01121 
91637 


01121 
01121 
01121 
01121 
01121 
01121 


01121 
91637 
01121 
91637 
91637 
75042 


01121 
01121 
01121 


670~-7235-00 


DGO15E1042Z 
DGO15E104Z 
VPR122NO20J1L13 
8131NO075E474M 


8131NG75E474M 
8i31N300Z5U0103P 
8121N075C0G0471J 
VPR122NO20J1L1J 
16U-47V-T 
VPRi22NO20J1L1J 


1N5624 
152-0638-00 
152-0582-00 
MV5054-1 
MV5374C 
MV5374C 


MV5374C 
MV5374C 
MV5374C 
MV5374C 
108-0336-00 
108-0554-00 


108-0574-00 
$038487 
151-0625-01 
151-0625-01 
2N2907A 
5038487 


2N3725 

MODEL 72X 
CB1025 

CB1525 
MFF1816G75000F 
72-22-0 


CB1025 
CB1505 
MFF1816G249ROF 
CB2715 
CB2715 
MFF1816D50000C 


CB8215 
CB4725 
CB4725 
CB2215 
CB1515 
CB6215 


GB4705 
MFF1816G22R10F 
CB6835 
MFF1816G187ROF 
MFF1816G100ROF 
BW20-R2700J 


CB3315 


CB3315 
CB3315 
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Replaceable Electrical Parts—68000 E.P. Service 


Component No. 


A50R4064 
A50R5012 
A50R5013 
A50R5014 
A50TP1011 
A50TP1061 


A50U2010 
A50U2030 
A50U 3040 
A450U3060 
A50VR3022 


A60 


A60U10 
A60U10 
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Tektronix 
Part No. 


315-0331-00 
315-0202-00 
315-0221-00 
315-0472-00 
214-0579-00 
214-0579-00 


156-0991-00 
156-1266-00 
156-1161-00 
156-0093-02 
152-0195-00 


Serial/Model No. 
Eff Dscont 


Name & Description 


RES. ,FXD,CMPSN: 330 OHM,5%,0.25W 
RES. ,FXD,CMPSN: 2K OHM,5%,0.25W 

RES. ,FXD,CMPSN:220 OHM,5%,0.25W 
RES. ,FXD,CMPSN:4.7K OHM,5%,0.25W 


TERM, TEST POINT: 
TERM, TEST POINT: 


MICROCIRCUIT,LI: 
:OVER VOLTAGE SENSING CRT 
: VOLTAGE REGULATOR 

MICROCIRCUIT, DI: 
SEMICOND DEVICE: 


MICROCIRCUIT,LI 
MICROCIRCUIT, LI 


PROBE ASSY: 68000 


(REPLACEABLE AS 


BRS CD PL 
BRS CD PL 


VOLTAGE REGULATOR 


HEX INV BUFFER, BURN-IN 
ZENER,O.4W,5.1V,5% 


175-4575-00) 


(8300P26-8540/8550 OPTION 3U ONLY) 


MICROCIRCUIT,DI: 


68000 EMULATOR PROBE 


(REFER TO MAINTENANCE SECTION) 


Mfr 


Code Mfr Part Number 


01121 
01121 
01121 
01121 
80009 
80009 


04713 
04713 
27014 
27014 
04713 


80009 


CB3315 
CB2025 
CB2215 
CB4725 
214-0579-00 
214-0579-00 


MC78LO5ACP 
S$C77113LH 
LM317T 
DM8016 
$Z11755 


155-0258-00 


Section 12 
DIAGRAMS 


Standards 


The following American National Standard Institute 
standards are used in the preparation of Tektronix, Inc. 
diagrams. 
Graphic Symbols 
Logic Symbols 


ANS! Y32.2—1975 


ANSI Y32.14—1973 (Positive logic. 
Logic symbols depict the logical 
function performed and may differ 
from the manufacturer's data.) 


ANSI Y1.1—1972 
ANSI Y 14.15—1966 
ANSI Y 14.2—1973 


Abbreviations 
Drafting Practices 


Line Conventions 
And Lettering 


Letter Symbols ANSI Y10.5—1968 


Component Values 


Electrical components shown on the diagrams are in the 
following units unless noted otherwise: 


Capacitors = Values one or greater are in picofarads (pF). 


Values fess than one are in microfarads (uF). 


Resistors = Ohms (2) 


The following special symbols may appear on the diagrams: 


A 
Function Block Title 


P FLIP-FLOP | 


Function Block Overlay 7 a 


To Common Tie Point 


From Diagram 


Grid Locator — 


Circuit Board Outline 


Common Tie Point 


Part Of Board | 
Name & Assembly No. Re 


W4sil2 


PROCESSO 


68000 E.P. Service 


wt 
cna) 1 roMPONE cess 


Assembly Numbers and Grid Coordinates 


Each circuit board in the instrument is assigned an assembly 
number (e.g. A20). This number appears on the component 
jocation illustration, the schematics, and the component 
lookup table. The Replaceable Electrica! Parts list also uses 
the number to list components by assembly. The following 
itlustration shows an example of a component number in 
the Electrical Parts list. 


COMPONENT NUMBER EXAMPLE 


omponent Number 


(Zan aa GROAN 
A23 A2 R1234 
Assembly . | 7 i» Schematic 


Number Subassembiy Circutt 
Number (if used) Number 
Chassis-mounted components have no Assembly Number 


prefix—see end of Replaceable Electrical Parts List. 


Both the schematics and the component locator illustration 
have locating grids. A lookup table is assigned to each 
schematic. The lookup table gives the component location 
in both the associated schematic, and on the component 
locator illustration. 


Cc D 


IC Type 


Refer to Waveform 
or Test Data 


LUSISO 
7404 


a P/O Al2 MTHR. BD. 


Line Name 


Modified Component 
(Depicted in Grey, or 
With Grey Outline)— 
See Parts List 


Soldered Interconnecting 
Bd. Lead 


Destination Diagram No. 


© 


Strap or Jumper 
(unsoldered) 


Plug To EC Board 


Plug Index 


Signifies Pin No. 1 


rej ae Sp a 
1— > > 


Se ce ll Name & No. 
R 


LUUCALIONS 


68000 E.P. Service 


PA | Bot c |] op TE TF TG tH kK 


¢ 


LOO 


7 
SF 


| 


S. 


oa 


OC} 
£ 


3 
3 


RP2111 


RP2121 


% 


Eade 


{oatermerengerann 


iv 


TSTSdy 


iver 


2 


Ce 
are 


Q 
‘Erez. C6132 


an a3 
Swe NF 


2 8 Oe 3 1S : OG S RPS1i11 
: : oo . ae) . Me , ¢ ig in ; ‘ id 
f ‘ iH : r a - fi : 


COMPONENT NUMBER EXAMPLE . a . 
Fig. 12-1. A10 68000 EMU 1 Component Locations. Static Sensitive Devices 
Component Number See Maintenance Section 
————————— 
A23, A2 R1234 
| ar Schematic 


1 i 


ASSO tho Le Circuit 3770-43 
Number Subassembly Number 
Number (if used} 


Chassis-mounted components have no Assembly Number 
prefix—see end of Replaceable Electrical Parts List. 


DEVICE | GND | vece | DEVICE | GND | 
74S00-LS | 7 14 | 74LS109 | gC 16 
74S02-LS 7 (14 | 748012 8 16 
74S04-LS is 4 | 44 74LS175 | 8 

74LS05 | 7 | 14 74$240-LS_ | 10 

74808 7 | 14 | 748244 id 

74LS10 er | 14 74L$244 | 10 

74811 7 | 44 74L8245 | 10 

74LS20 7 | 14 74$248 | 8 

74LS27 7 | 14 | 748260-LS | 7 

74530 7 | 14 | 74LS273 10 

74S$32-LS | 7 | 14 74LS279 | 8 

7464 7 | 14 || 74L8373 | 10 

74S74-LS fe | 14 82LS181 8 

74S86 7 | 14 06 fl Q114AL-3 | 9 


4 All VCC supplies are +5.2 Vdc from the development sys- 


Table 12-1 
EMU 1 IC Pin Information 


tem’s Main Interconnect board. 


ASSEMBLY A10 


CIRCUIT 
NUMBER 


Pi 
P6 


RP2111 
RP2121 
RP3111 


U51 10E 
U5120C 
U6050 


SCHEM 
LOCATION 


Table 12-2 
Isolation Buffers Diagram 


BOARD 


LOCATION 


CIRCUIT 
NUMBER 


LOCATION 


© 


SCHEM 


BOARD 
LOCATION 


i i H H 


Partial A10 also shown on diagrams 2, 3, 4, 5, 6, 7, 8 and 9. 


| P/O 
Sie Pl 
AZ(H)-SA23¢ 
Ba pp SASH) S423 (H) ! 8 ree Aca 
ay por or LU6080 lS U OB 8) 8 UGIS 8} 6.030 aL fea | ES pues 
I6z ¢ SAIS CH) 74LS5240 745240 7458240 745240 A2(L) L198 
errs ASW) af lis SA 8(H) 1S ls ag) (sarewirf 13 aise 7 AB(L) i A385 
alee Ce AS(L) 2 iS [SA 9 (H) 17 3 AS(L) | SAI7(H) 15 5S AI7(L), S AICL) Ra 
aoe 7 ere / LAIOCL) 8 12 | SA!O (H) n|-t>e-[s AIOCL) | SAIB&CH) 131 7 Al&(L) | AZ(L) } aa 
* 
aw SA!7 (H) A LAN(L) 6 14 SSA 11 CH) 7 Ali(L)} (LSAIS(H) 1 Ss AISCL) | ‘5 ASL) | ASE) eo 
is of aol io Sil) | UBO70A SAZ0(H) _2|—{>0-|18 A 20(L) | ~{>e- 16 A4CL) he 
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Internal Bus Latches Diagram 2 
ASSEMBLY A10 
CIRCUIT | SCHEM + BOARD 
NUMBER | LOCATION | LOCATION 
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u4200 | Dt | tS 
i ios 


Partial A10 also shown on diagrams 1, 3, 4, 5, 6, 7, 8 and 9. 
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Table 12-4 
Internal Bus Latch/Latch Control Diagram 3 


ASSEMBLY A10 


ciRcuiT | SCHEM | BOARD circuIT | SCHEM | BOARD 

NUMBER |LOCATION | LOCATION NUMBER | LOCATION | LOCATION 
J2 Al H4 | yaosoc | 02 | D5 
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ASSEMBLY A10 


CIRCUIT | SCHEM | BOARD || CIRCUIT | SCHEM | BOARD 
NUMBER |LOCATION | LOCATION NUMBER | LOCATION | LOCATION 


U2040F 
U2190 K3 

J2 U2210C D3 L2 
J2 U3030A D2 C4 
U3050A E1 D4 

P1 U3050C B1 D4 
P1 U30908 C3 £4 
P6 U4010C c3 B5 
PE U4020B C2 B5 
P7 U4020E B4 B5 
P12 | | || U4050A B3 D5 
P12 F2 | ¢2 | U4080A B3 en) 
Pi2 3 | c2 | U4080D D 5 
P13 FI | c2 ; U40s0D D2 E5 
| i} U50308 D1 nes) 

R2181 ps | ik | Y5040B D3 C6 
R6024 AZ | BS | | U5040C D2 C6 
| | | U50608 D1 | D6 

RP6151 | C3 H7 i} U5060C B2 | 66 
| || U5080D C4 E6 

TP1141-4| £2 H1 ‘| ys100c | E2 FG 
| | US100D- B4 FG 

U2020B | C1 | 83 \| U5110C D1 1  F6 
uz020C | Di | BS |} U6620A c3 B7 
u2030. | ~soD | 3 ‘| Y6020B E2 | B87 
u2040 BZ, CB i uso40D B38, C7 


Partiai AiO aiso shown on diagrams 1, 2, 3, 5, 6, 7, 8 and 9. 
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Table 12-8 
D/R Restore Proms Diagram 


ASSEMBLY A10 


CIRCUIT CIRCUIT | SCHEM | BOARD 
NUMBER NUMBER | LOCATION | LOCATION 
| | 
U2220D 
U3020 B4 B4 
P6 FI J2 U3050B D4 D4 
P6 F4 J2 U3090A B2 E4 
P12 F2 c2 U4050C B4 D5 
| U4060A D4 D5 
RPGi51 5 «C2 | OH i; U@060F ; B2 D5 
RP6151 {| D2 i H7 i} U4100E | D4 F5 
| 1 U4220 c4 L5 
TP1141-5| D4 | 1 |! Usogoc | D4 E6 
TP1141-7; £3 {| #1 | U5110D c3 F6 
TP1141-8| D3 | H1 i| U5120A | E3 G6 
TPI141-8; D4 | Hi || 5140 Bi H6 
jj 5160 D1 J6 
U1220C E3 M2 U5170 B2 K6 
U2020A | E3 | B3 | U6160 | £2 J7 
u20200 | B2 ,~ B3 ij U6170D | C3 J7 
U2040A | B2 | c3 | u6170 | = «C2 J? 
2220A D. L 
U2220, ped 3 L 3 ie 


Partial A10 also shown on diagrams 1. 2. 3. 4. 5, 6. 8 and 9. 
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Table 12-9 
Shared Ram Diagram <8» 


ASSEMBLY A10 
CIRCUIT | SCHEM 
NUMBER | LOCATION | LOCATION 

PEL A ORR LTE 

P7 FI 
P12 | p22 | c2 
P13 F3 C2 
RP6182 C1 K7 
U3060C B2 D4 
U4010A B2 B5 
u4010D ; BZ i BS 
U4080B | B2 | £5 
u4osoc | = B2 | gs 
U5010AsiA2—‘( |™”é#éw@*@G 
U5010C | = B2 i BE 
U5190 | c2 K6 
uU5200 = D2 ~:~ £6 
U5210 , = E2 . 6 
U5220 | O2 jj L6 
U6040A | BI C7? 
U6190 Bi K7 
ue200 = C3 °° UL 
us210 | D3 | 7 


u6220.  +£€3  L7 


Partial A10 also shown on diagrams 1. 2. 3. 4, 5. 6. 7 and 9. 
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Table 12-10 
Command Port Diagram 


ASSEMBLY A10 
CIRCUIT | SCHEM | BOARD CIRCUIT | SCHEM | BOARD 
NUMBER | LOCATION | LOCATION || NUMBER | LOCATION | LOCATION 
a RES i ie (| 
F1 H4 | U3010B | C2 Ba 
| | || uzoic | ct B4 
P6 FI J2 U3010D c3 B4 
P12 Al C2 U3030D D4 c4 
P12 A2 C2 U3040C C3 c4 
P12 A4 c2 U3060A B2 D4 
P12 F4 | C2 U3080A c4 E4 
| U30808 B3 E4 
RP6i5? |; Cif «=O HF gg, 4020, CHGS 
| ij U4o40A, BI | CS 
U2020E | D1 | B3 || U41008 A3 FS 
U2040E ge | C3 || usos0 | B1 | 06 
u2050 | £2 | O03 || US5S100A, B4 | F6 
u2080 | B2 | €3 || U6O10A | D2 | B7 
uzo90 | «63 | «£3 |! ueteoc} ct | 
U3010A , D3 . B4 . 


Partial A10 aiso shown on diagrams 7, 2, 3, 4, 5, 6, 7 and &. 
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, Static Sensitive Devices 
COMPONENT NUMBER EXAMPLE Fig. 12-2. A15 68000 EMU 2 Component Locations. 


See Maintenance Section 
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} Schematic 
Circuit 
Number 


Assembly 
Number Subassembly 
Number (if used) 


Chassis-mounted components have no Assembly Number 
prefix—see end of Renlaceable Electrical Parts List. 


Table 12-11 
EMU 2 IC Pin Information 


GND | veer DEVICE GND vcca 


DEVICE 
74LS00 7 14. = -74LS86 7 | 14 
74S02-LS i 2 | 14 |) 74LS109 8 | 16 
74S04-LS 7 | 14 || 74L8138 8 16 
74805 Hag | 14 || 748139 8 | 16 
74LS08 7 | 14 || 74L8240 | 10 i 20 
74S10-LS | 7 | 14 || 7aLs253 | 8 | 16 
74LS14 | 7 | 14 | 748257-LS | 8 | 16 
74LS20 7 14 74LS260 14 14 
74LS27 | 7 | 44 || 74L8273 | 10 20 
7aszo-is | 207) | 14s 7ausa7a | 10 20 
74LS32 | 7 | 14 || 74L8390 | 8 | 16 
74838 | 7 | 14 | 931422 | 8 | 22 
74874-LS 7 | 44 | 2147H 9 18 


4 All VCC supplies are +5.2 Vdc from the development sys- 
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Table 12-12 
I/O and Ram Access Control Diagram 


ASSEMBLY A15 


CIRCUIT ciRCcUIT | SCHEM BOARD 
NUMBER | LOCATION | LOCATION NUMBER | LOCATION | LOCATION 
U3110B C3 H4 
U3130 D1 J4 
U4050B E3 D6 
U4100A D3 G6 
U4100B E2 G6 
U4100C E2 Gé 
TP4 E1 1 U4100D D3 G6 
TPS5 D1 u U4110E A3. | H6 
TP6 £2 L1 U4120A B2 | J6 
TP7 £2 1 U41304 D3 J6 
TP =) tou U4140B C4 | KG 
TP11 D1 | K2 U4150A c3 | 
TPI2, | sO | K2 || U5020A B1 i B7 
TP13 E1 | L2 U5020B B1 BT 
TPI4, | | 12 1! U5030A C1 i 7 
TP15 E1 L2 U5030B B1 re? 
TP17 E3 L2 U5030C C1 [Ge 
TP18 E3 L2 U5040C G2. i; 1 2G7 
TP19 E3 L2 U5050B B3=ti‘éiéia? 
TP20 E3 L2 U5100A p2. «|= «6G? 
| | U5100D B2- 4 G7 
U2080D | E2 F3 U5100F C1 G7 
U2100B | E2 | G3 | 51208 c2:} J? 
U2100D | E2 G3 U5120D D2 J7 
U2100E | = E2 G3 U5140A D3. ~SsédK? 
U3100A E3 | G4 U5140E D3. |~—siK? 
U3100B | sD i G4 U5160A D3 L7 
U3100C | D1 G4 | U51608 cs L7 
U3100D D3 G4 | 
ee a Oe pai ea a 


Partial A15 aiso shown on diagrams 17, 12, 13 and 74. 
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Aux Status Port Diagram 


ASSEMBLY A15 

CIRCUIT cincuiT | SCHEM | BOARD 
NUMBER | LOCATION | LOCATION NUMBER | LOCATION | LOCATION 
J2144 | BZ | KA | u2050 | 2 D3 

!! u206e0 | p2 E3 
PI | ar | Fe | u2100c | a3 G3 
PI ; Az | FB | U2100F c3 | G3 
P4 A4 | F8 | U2110A B2 i  H3 
Pi ; F3 | FB || 21100 B2 H3 
P12 Al | 2 | U2110E C3 H3 
P12 | Ad | C2 | 021208 D1 J3 
Piz | FA bo G2 (| UZi30B ; DI | V3 
P12 i Fa j c2 ii U2140A ; BIT | KB 
P13 F2 | ct [| u21408 | C1 K3 

| | | u21soa | 83) C|L 
AY22 CAL) 4 de i} u21s0B | €3 | 13 
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Table 12-14 
Break Point Ram Diagram 


ASSEMBLY A15 


SCHEM 
LOCATION | LOCATION 


CIRCUIT 
NUMBER 


| | 
R1091 | c1 | F2 
R1092, ; ~~ C1 F2 
R1093 } C1 | F2 
R4091 D1 G5 
uiovo | cg oe 
ui08O | C2 | F2 
u10s0 | «36Ci|sF2. 
U2010 | ~~ Bi | B3 
U2020 | B3 | B3 
Uu2030 | B2 | C3 
u21i0c ; B4 =| HB 
U3050 si D4 
uzo70 | 03 | &4 
u3080 | D2 | F4 
Vico) (0 © C71 
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u40g0 El | F6 

L iL 


Partial A15 also shown on diagrams 10, 11, 13 and 14. 
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Table 12-15 
EMU Status Port and Control Port Diagram 


ASSEMBLY A15 


CIRCUIT CIRCUIT | SCHEM | BOARD 
NUMBER NUMBER | LOCATION | LOCATION 
P1 A3 F8 || U3140B } 01 | Ka 
P12 Al i) <C2. U3140C E1 | K4 
P12 —e2 | c2 U3150A E3 L4 
pPi2,s| FST? || uaosoa | 01 E6 
P13 a rn es i! ua4o6oB | BI E6 
P13 | F2 C1 |} U4080A C2 F6 
| 40808 D2 F6 
R131 | D4 | 49 | uaiion | as] 
R2041 | £4 | CB ,, Y4120D ; ct | 56 
R2122, | £4 | 4 ||US 140A ci | KB 
R2123. ~~ E1 J4 i} ual4oc | D3 | KG 
R161; DA ;, US040A | D2 | C7 
nimi | €3) | HS, «SO40D | «-2-|_s C7 
R5151_| B2 | LL? i! 5060 B3 E7 
| 1 usovo | 83 | «7 
TP1 | ¢1 i KA | U5080 c4 | FD 
TS | 2st | U5090 c3 | OF? 
TPIE : Et - £2 U5100B D3 . G7? 
| | 'ustt0B | E38), 
U1130A B2 | J2 || U5110C D3 H7 
U2040A c2 |e || U5120A | et Lib dg 
U2110A | A2 | 83 1: U5120C ; £3 i 7 
u2110B ; Al i HS +; U5140B ; 03 i KT 
u2120a | oct} || usi4zo0 | o2siK? 
U2130 B3 | J3 | U5 140F D2 K7 
u3110D | Ci | oH 1} U5150 | B2 | L7 
U3120A | E1 | J4 | U5160C C3 L7 
U3120B E2 ; 4 
So oie | es, a ene 


Partial A15 also shown on diagrams 10, 11, 12 and 14. 
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Table 12-16 
UMAP/Write Protect Ram Diagram <2) 


ASSEMBLY A15 
CIRCUIT cIRCUIT | SCHEM | BOARD circuit | SCHEM | BOARD 
NUMBER NUMBER | LOCATION | LOCATION NUMBER | LOCATION | LOCATION 
EE een Ee Se 

C3161 B3* L4 i] P13 F4 C1 
C1072 A3 E2 | caorr | ase | Bs 1 
C1081 B3* F2 c4021 B3* B5 R3042 C2 C5 
C1101 B3* G2 C4031 B3* C5 R4042 c3 cé 
c1111 B3* H2 C4041 B3* C5 | | 
C1121 B3* J2 c4061 B3* E5 U1110A D4 H2 
C1141 B3* K2 c4081 B3* F5 U1110B E4 H2 
C2011 B3* B3 C4101 B3* G5 U1110C C3 H2 
C2031 ; 83% ; C3 iy C4724 | B3T GB i) Uili0D ; £4 | H2 
C2051 ; B3* | D3 ij C4142 | B3* | KS U2040C B46 |) C3 
c2091 |  B3* F3 [| c416e1 | B3* | 15 | u2070 | Br | &3 
C2102 B3* | G3 ‘|| csoz1 | sae | B6 [| uzogoa! B2 | FB 
C2121 | 9=B3* | 8 i} 5022 | AZ | BB |} u2090A | B3 | FB 
C2141 | B3* K3 | C5041 | B3* | C6 1! 3010 | E1 B4 
c2161 | B3* L3 jj) ©5072) B83" E6 U3020 | EI B4 
C3611 3° Ba" B4 |, +5092 B3* | F6 , U3030 , DI | C4 
C3021 B3* B4 | C5101 B3* | Gé U3040 C1 c4 
C3031 B3* c4—s fs c5112 B3* H7 |} U3110c | £4 | H4 
c3044 | 9B3* |} C4 4 C5121 |; B3* | JE i} U4010 ; £2 | B6 
C3051 B3* =: D4 i} C5144 I B3* 5 K6 i) U4020 4 £2 | BEB 
C3071 B3* ea || csi61 | B3* L6 [| soso D2 C6 
C3081 B3* | F4 || | | uao4o c2 cé 
C3091 |  B3* G4 | Pt | AZ | FB i} u4050A ! B2 | D6 
C3101 | B3* | 39GB i} P12 ; A2 | C2 i U4110A; D4 {i  H6 
C3123 B3* jj 4 i) P12 i; Fa j C2 |; US060B ; E3 {| &E 
C3141 B3* | KS i P13 | A2 | C1 | U5060C E3 E7 
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Partial A15 also shown on diagrams 10, 11, 12 and 73. 
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Table 12-17 
Cable Termination IC Pin Information 


DEVICE | GND VCCa 
= 4 


748241 


a All VCC supplies are +5.2 Vde from the development sys- 
tem’s Main Interconnect board. 
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ak SCHEM 
ak 


BOARD 
LOCATION | LOCATION 


| P300 
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P300 D2 EI 
F2010 C1 B2 P300 E3 E1 
F2020 A2 c2 P300 F3 E1 
F3010 c2 B3 
R1041 b2 E2 
P2 A2 C3 R1043 D2 E2 
P2 BI C3 
P2 B3 C3 RP2030 C2 D2 
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Assembly ' 
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Chassis mounted components have no Assembly Numer 
prefix—see end of Replaceable Electrica’ Parts List. 


Table 12-19 
Buffer Board IC Pin Information 


DEVICE 


74800 | 7 | 44 
74802 ~ i 46 
74803 7 | 14 
74804 7 14 
74S10 | 7 | 14 
74LS14 | 7 | 44 
74LS27 | 7 | 14 
7464 7 14 
748132 7 14 
74S240 10 20 
748241 10 20 
74LS245 | 10 20 
74S260 7 14 
AS804 


4 All VCC supplies are +4.9 Vdc from the 68000 Power Supply 
Board uniess otherwise noted. 


Table 12-20 
Probe Control Signal Generation Diagram 


ASSEMBLY A30 


CIRCUIT | SCHEM BOARD ciRCUIT | SCHEM CIRCUIT | SCHEM BOARD 
NUMBER | LOCATION | LOCATION NUMBER | LOCATION | LOCATION NUMBER | LOCATION | LOCATION 
TELAT AN SmI. 
C7031 E3 E5 R7022 cl C5 U5050B C2 F4 
C1 C5 U5050B D2 F4 
J3 Al E3 E3 D5 U6020B BI D4 
J3 es) URS B3 | FB ,, U6050 Bi | GS 
J3 | 2 | 6 B3 F5 || U7030 C2 E5 
| E3 B6 || u7040a | C3 =) 
P4 , A2 C6 R8014 | £4 B6 U7040B C3 E5 
P4 FI cé | | R8015 3 B6 1} U70400 83 E5 
P4 F3 C6 '| R8016 E3 | B6 r U8010B D2 C6 
P6 C3 E7 | | R8017 | E4 B6 U8020A D3 D6 
P8B F2 D7 (| R903 | £2 | 7 '| Ygo30A | BI ; £6 
P8B F3 p7_—CiS! } _U8030B D2. |CEG 
P10 Al cr |i ut0ao | opr | re | ugozsoc | c3 |! €6 
P10 A3 | C1 ij U4030B D3 E4 U8030D Bi E6 
P10 A4 C1 U4030C D2 E4 U9010 D3 B7 
P10 F2 G1 U4040B D3 E4 U9020A D2 C7 
P110 Al F2 u4040c D2 E4 U9030C E2 D7 
P110 F2 F2 | U4040D c4 E4 || Ug9030D E2 D7 
P210 AZ F6 ii U4040E | c3 | €4 | U9040B D3 F7 
P310 | AB 1 FY ,; US020C ; B2 ; C4 ugo40D , D4, FT 
P310 FI | FA i{ usoz0c | D2 | C4 us050E | 02 =| ~ G7 
| (| us020G } B2 | C4 |} U9050F | £2 | G7 
R1031 E2 E1 U5030C D3 E4 
R7021 C1 C5 | U5050A | c3 F4 VR7031 E3 E5 
i | | | | 


Partial A30 also shown on diagrams 17, 18 and 19. 
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Table 12-21 
Clock Select and User BR Control Diagram 


ASSEMBLY A30 
CIRCUIT | SCHEM | BOARD CIRCUIT CIRCUIT BOARD 
NUMBER | LOCATION | LOCATION NUMBER | LOCATION | LOCATION NUMBER | LOCATION | LOCATION 
cio11 | AS* | €2 | P10 | FA | C1 U4030A D1 | E4 
C1041 | A5* | F2 || P10 F3 | Ct U4040A C3 |; 4 
C4011 A5* | C4 ‘| P10 F4 | eq U5010A B3 B4 
c4o31 | AS* | EG | P110 | A2 | F2 U5010 D4 B4 
C5031 | A5* | €E4 |} PI10 | AB | F2 |} U5020A B1 | C4 
C5051 | 3 =AS5* | G4 | p10 | FS FQ 1] U5020D E1 c4 
C6011 | AS* BS 1 P1100 | F4 | F2 i| U5020E F3 |. sea 
C6031 | AS* | £5 ‘ p210.. dt AT 1 FG {| US020H BI | C4 
c6éo51 | AS* = GB '  p310.—Ci*dtC i FY ‘| Ys030A | C1 i £4 
C7011 | «ABYC 4 P3100 | FA 1 i| U5030B Cc | gg 
C7032 + A5* E5 | P3170 F5 FA :} U5030D ;~ Bi | —E4 
C7041. — AS* F5 | US5030F . £1 , £4 
cs021 | AS* °° D6 Q8011 ; £3 {AB ‘!  ys040 : 2 ' FA 
cso31 | AS* :  €&6 i} Q9011 1 €3 i AT 1} U6O10C , D2 BS 
C8041 | AS* | FE y “ y6020G «£4 D4 
c901i3. | = AS* |B? i} =R1032 | B2 | £2 ii U6020 . D4 / D4 
C9041 A4 | E7 He R1033 | B2 E2 ''  U6030A | 03 ee) :) 
c9o51 | = AB* | s«G '  R4051 B3 G4 ' Y6030B D2 DS 
' R4052 | B83 G4 ' 6040 C1 E5 
J3 A2 E3 i R7012 |; ~+B3 i C5 :( U7OI0A ; C3 1 BS 
J3 F2 | 83 | R7013. | BS i; C5 | U7010D | 53 | Bs 
J3 | FA n=) R7031 4 | DB ‘  U7O10E | E2 / BS 
: R7032. . ~—sES / DS ., U7040B . Bi _ €S 
PI ' p2 7 ES ‘| R7O33 | Ea | D5 ‘| ysgo1oB | = C2 ' C6 
P2 E4 | DS ‘| p7045 «| ~~ D2 E5 !| ugoz0c | BI : C7 
P3 E4 cS rgoig | Bg BS '} ugo2z00 | F3 | oc? 
PA A3 C6 R8019 B3 B6 U9020E B1 | c7 
P7 B2 E7 R9011 D3 AT ‘; U9030A B2 ; 07 
PBA A4 E7 R9012 E3 AT7 us040c D1 F7 
P8B F4 D7 R9013 E3 AT U9050D F4 G7 


Partial A30 also shown on diagrams 16, 18 and 19. 
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Table 12-22 
Probe A/D Buffers Diagram << 


ASSEMBLY A30 


SCHEM 
LOCATION | LOCATION 


CIRCUIT 
NUMBER 


J3 | Al ! E3 
P4 | FI | C6 
P5 F2 c2 
P10 A4 (on 
P110 D3 F2 
P210 D1 F6 
2310 AS Fi 
| | 
R7043. | A3 | FB 
R7044 | A3 | FB 
r9042 | C1 | F7 
| | 
uioie | £2 | BR 
U1020 E3 D2 
1030 B3 | E2 
U4010 B1 B4 
U4020 , —-B2 , D4 
u4050 ; B3 : F4 
U6O10A | B1 | BS 
U7020 | E1 | C5 
u7050 |; C2 | FS 
uso4o jj; C2 | F6 
U8050 | 1 , G6 
U9020F | E1 | C7 
4 { 


Partial A30 also shown on diagrams 16, 17 and 19. 
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Mobile Microprocessor Bd. Diagram 


ASSEMBLY A35 

circuit | SCHEM | BOARD 
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COMPONENT NUMBER EXAMPLE Fig. 12-6. A40 68000 Control Board Component Locations. Static Sensitive Devices 
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Table 12-26 
Control Board IC Pin Information 


DEVICE GND | VCCa 
i aoe 
74S00-LS 7 i 14 
74$02-LS 7 14 
74S04-LS | 7 14 
74LS05 7 | 14 
74LS08 | 7 | 44 
74S10-LS | 7 | 14 
74LS20 7 14 
74LS27 7 14 
74LS32 7 14 
74S74-LS 7 14 
74$85 8 16 
748112 8 16 
74LS126 7 14 
74LS175 8 16 
74LS240 10 20 
748241 10 20 
74LS279 g 16 


4 All VCC supplies are +4.9 Vdc from the 68000 Power Supply 
Board unless otherwise noted. 


Tabie 12-27 
Probe/EMU Interrupt Decode Diagram <3) 


ASSEMBLY A40 


CIRCUIT SCHEM | BOARD CIRCUIT SCHEM BOARD 
NUMBER | LOCATION | LOCATION NUMBER | LOCATION ! LOCATION 


J4011 U2030C | Al E2 
J6021 | u2040C C1 F2 
| u2050a | Bt | G2 

ptt Ae. Abe U 20508 Bi G2 
Pi F3 D7 3000 E3 B3 
U4010B B3 B4 

R1001 | EI A2 u4040D C1 F4 
R2057 BI H2 U5010 C3 C5 
R2058 | B1 | H2 U50408 C1 F5 
R2059 B1 H2 U5040C BI F5 
R5002 B2 BS U6010A D3 C5 
R5003 B2 B5 U6010B D3 C5 
R6047 D1 | F5 U6020 E2 DS 
R7001 E2 AG U60408 2 FS 
R7002 | D3 | =B6 | u604oc D1 F5 
R7003 D3 |~—soB6 U7010A C3 C6 
R7004 | o3.—Ctid|~—tséwG U7010B B3 C6 
RB024 co | v6 u7o20 | 2 DE 
| | U7030C | C1 EG 

U1040A | C2 F2 u7040A | _B2 F6 
U2000A ;—E1 1 B2 U7040B c2 | F6 
U2010D | BI | c2 | U7040C C1 F6 


Partial A40 also shown on diagrams 22 and 23. 
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Table 12-28 
Halt/BR Tri-state Control Diagram 


ASSEMBLY A&G 
cIRCUIT | SCHEM | BOARD || CIRCUIT | SCHEM | BOARD CIRCUIT | SCHEM | BOARD 
NUMBER | LOCATION | LOCATION || NUMBER | LOCATION] LOCATION NUMBER | LOCATION | LOCATION 
cioos | att | c2. || cro39 | Att E6 U3030B D3. |S 
C1033 Al* E2 | C7049 Al* F6 U4010C B1 B4 
C1049 Al* F2 | csoog | At A6 U4020A C2 D4 
C1056 Al* | HI || cg04g | AI* F7 U4020B D2 sé 
C2009 Ai* | B2 1} C9043 | D2 F7 U4020C Di =| D4 
C2029 Al* | 02 C9059, AT* H7 U4020D ci | 4 
C2039 Ai* | €2 | U4040C B3 FA 
c2049. | Att | FQ if opty PAR ab By 11 yaosor | Eg FA 
C2056 | Ve ge RT RE DF IP UBOZOA). “C26 |) DB 
C3009 | Al* | B2 | | | |} U5020B | Cl | DS 
c3028 | 3=AI* | 0B i} R2031 = D3| CE i} Upo20c | B2 | O05 
c3039. | = AI* js jz. -R38O31 | C3. 4 8 i; U6O30A; C3 ,~ £6 
C3049. AI* = |_— GB i; R7031 |; C3 | £6 i; U6O40A; C3 | FS 
c4oo9 | Ai* | B4 || 8025 D2 | ~—sO6 ‘| u7o30a} Bo} CG 
C4029 1* D4 -R8027 4 ..B6 70308 B38 . £6 
c4039 , = AI* | A | Re041 D2 | #F7 |, UB040A | £2 | F7 
c4o49 . AI* [| F4 a | (| U8040B | = B2 F7 
C5009 At* BS . UIOI0A D3 C2 | ugodoc BT FP 
C5029 Alt DS  U2010B, A4 . C2 . U8040 A2 | FF 
C5039 | Al* | £5 |} U2z01I0C | D3 | C2 || U8O50A Bi | G6 
c5049 | AI* F5 | y20400 | 03 | F2 || U8050B cl | G6 
c6009—isA*— iB ' U3010B: D3 | C3 / U8050C  B2 | G6 
c6029 ; Alt ; DS je SUBOTOE “O2- p. C3 jj U8050D; C2 j; G6 
ceo39 AI* ES , U3010D, £3 , 3 , U8O50E , C2 | G6 
ceo49 AT* GBs; U3020A | C2 D3 |} U8050F | B2 | G6 
c7009. | AI* |! BB 1 Y3020B | C1 D3 | U8050G ci | «G6 
c7oza | ait | dé || U3030A | 3 E3 U80S50H Bi | G6 


Partial A40 also shown on diagrams 21 and 23. 
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Shavit Static Sensitive Devices 
pealiecd ef Sica —= Circuit See Maintenance Section 13 : 
: Number (if used) ‘ia U 4 @) rap O a ! 
| | Chassis: mounted Components | have no Assembly Number - 74 ae 4 RC CPELICL K(H) 2 | 
i prefa-—-see end cf Peplaceable Slectrcal Parts Ust. > ned pd tod “we 1 | 
g 45 ‘ CPUCLK(L) | CPUCLK(L) 
i ; 


74LSO4 
| Bp eo” eat RS et 5 VIFOBZOR 
UV4U4U0C ee 
| U2Z0I0OB | 74894 ee R_ | U6GO30A 
74.524 = al WS74 


HALT/BR TRI~STATE CONTROL § 


660006, 'P: SERVICE 


ee 


BC DLYD BOTIVEA) 5. DS 


BD MODE@(H) 
A MODE @(L) 


B 


P/O A40 CONTROL BOARD 


3770-72 


HALT/ BR TRI-STATE CONTROL @ 


Re ee en ne een heeeeiiebiataailimaillll 


Table 12-29 
Interrupt State Machine Diagram 


ASSEMBLY A40 
circuiT | SCHEM | BOARD CIRCUIT | SCHEM 
NUMBER | LOCATION] LOCATION |} NUMBER | LOCATION | LOCATION 
2 er (a en 7 Le as ee 
P14 Al D7 U3000E E1 B3 
pi1S—s«|s 2 Sst isd LsSsuzo0or || sd si 
| U3000G B2 B3 
R6031 BI E5 U3010A B2 C3 
R6038 BI | E5 U3020C D3 D3 
R7038 —E2 | £6 U3040A C2 F3 
U30408B E2 F3 
U1010B D3 c2 u4010C B3 «| ~soB4 
10204 B20 | D2, USOSOA | 6 BB, 
u10208 | D3 |; D2 jj U40390 | £3 | &4 
U1040B Di |—sF2 || U4040A | B3 F4 
U1050 | D1 | Gl | U4040F c2 F4 
U2010A | C3 | ~=C2— jj, «:USO3OA | ES |S ES 
U2010 | cl} ee 1 U5030B | D2 E5 
U2020A | £3 | D2 |} USO40A E2 F5 
U20208 | D2 | p2 || vUsO30B, B1 | ES 
U2020C D2 D2 U6040D E1 F5 
U20308 D2 E2 U7010E E2 cé6 
u20300 , C2, ED || 70300 | £2 | £6 
U2040A | E2—|SsdFD2 i} U7040D; D3 : Fb 
u20408 | E—2 | F2 ~~ || U8040F E2 F? 


Se el SE ee ee 


Partial A40 also shown on diagrams 27 and 22. 
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NOTE: Table 12-26, shows 
iC pin-out (VCC & GND). 


Static Sensitive Devices 
See Maintenance Section 


Chassis-mounted components have no Assembly Number 
prefix—see end of Replaceable Electrical Parts List. 
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Fig. 12-7. A50 68000 Power Supply Board Component Locations. 


Component Number 


A23,A2,R1234 
oe 


Static Sensitive Devices 


Schematic 
Assembly | { Circuit ; 
Number Subassembly Number See Maintenance Section 


Number (if used) 


Chassis-mounted components have no Assembly Number 
prefix—see end of Replaceable Electrical Parts List. 3770-49 


Table 12-30 
Power Supply IC Pin Information 


DEVICE 


Ss 
f 


4A 
! 1& 


MC3423 | 


@ All VCC supplies are +4.9 Vde from the Power Supply board. 


Table 12-31 


Power Supply Bd. Diagram 


ASSEMBLY A50 


e) 


opcurt | ScHEmM goaro |! circuit! scHem | Board cirncurr | scueyw | BOARD 
NUMBER | LOCATION] LOCATION || NUMBER | LOCATION| LOCATION || NUMBER | LOCATION | LOCATION 
C1031 C3 A3 i A2 R4011 | £2 | D2 
C1033 B2 B3 P9B Al A2 R4012 | E38 | £2 
C1041 C2 B4 P9B F2 A2 R4013 D3 E2 
©2012 E2 BI PSC A2 A3 rao14. | =o3 E2 
C2015 D2 C2 P9D F2 A4 R4015 b2 E2 
C2032 B2 B3 P5061 E3 G1 R4031 C2 D3 
C3032 D2 D3 P6015 F3 G1 R4032 C3 D3 
C5031 E2 F3 R4033 D3 D3 
C6011 C3 FI 02021 C3 B2 R4041 D2 E4 
C6041 D2 F4 03011 E2 C2 R4042 D2 E4 
04021 C2 E2 I! R4061 01 DS 
CR2014 E2 c2 | 05011 E3 F2 R4062 D1 E5 
CR3021 C3 D2 | 05012 D3 F2 R4063 | C1 E5 
06021 E3 F2 R4064 | C1 E5 
DS1021 B2 A2 | r5012 | 3 E2 
DS2051 E1 B4 R1011 E2 Al | R5013 | €3 | F2 
DS3051 E3 C4 | R1012 | E2 A2 R5014 | E3 F2 
DS3052 D1 D4 R1022 B3 B2 | | | 
DS4051 D1 E4 | R1032 A2 A3 TPI011 | ET Al 
DS5051 C1 E4 | R1051 D3 A4 TP1061 | £2 AS 
DS6051 ; Cl | F4 R1051 | D3 | Aa 
R1052 E2 A4 U2010 | E2 C1 
J5061 E2 FS R2011 E2 B1 u2030 | 82 B3 
R2012 E2 B1 U3040 D2 b3 
3021 B2 R2021 B3 B3 U3060 B1 C5 
4033 D2 | £3 R2022 C2 B3 u 
14041 D2 D4 il 2033 «| a2 C3 | vr2o34 | B2 | C3 
| R2034 B2 B3 | vrR3022; C2 | 02 
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See Maintenance Section 


68000 E.P. SERVICE POWER SUPPLY BD. > 


3770-74 


A B C D 


[aoe eS xe =e gy bY oe te Oe ee ee tC PINS 40,~. 


t5.Z2V PROBE 


ENCLOSED BY DASHED 
LINES CAN NOT BE SE- 
RVItcED. 


36 UAS&CH) 


| | 
Ql Si N 37 UASGH) 43 ¢ 1 33> 


| 
I if 
NOTE: THE HYBRID CIRCUITRY | 


) 


UAS(L) 


39 UANICH) 


UUDSCL) 


40 UAIZ(H) 


ULDS(L) 
VAIS(CH) 
UR(CH)AWCL) 


42 U 


/ AI4(CH) 28 | 
+ (of. re ee ; ft , | 
T i 


UDTACKCH) 


BG (CH) 43 UAISCH) 49 | 27 | 
g - | é ‘cS { 26 
UBGACKO) i2 : 44 UAIBCH SO 25 
— rit i | ae ee ) { }——_ a ) 
UBRCL) i3 ! —_$—_—_______________ | || 
ee 6 | 45 UA!7CH) 5! | 2a 
T} 5 ' ! | { j i 
n oe j | 
USLKC) C5 | 46 UA!I8(H) 52 23! 
UHALTCL) i7 | i 
| | 47 _VAISCH) 53 2) 
pa 2VSS > Geeta es, 8 6 dP RY | | | gS 
URESET(L) 18 | | | | S | 48 UA20(CH) 54 2! 
UVMACL) iS | | | | 
| 


5! UA22(H) 


UIPL2 CL) S52 UA2Z23(H) 


UIPLIC) 


53 UVSS 


UIPLS(L) 


3! 28 UFC2 (CH) 26 | S4 UDIS(H) 14 ) 


S55 UDdi4cH) 6l 13 


| 56 UDI3BCH) 6 iz 


UFC? CH) 


133) 30 UFC CH) 28 | 
{ 


@ 
a 
wv 
[ 
Ni 
N 


| 
! 


SS 


UDIOCH) 


® 


So UD9CH) 66 
a 
6! UDSCH) 8? ; aS) 

< +}— aoe earners (ties wean a 

| : i Ranta ae sli ¢—____|-—-4 \ ' 
> ‘ 40% —— *+5.2V PROBE 36 oS i acai sa | ak | n 
‘ { Jt Am 
ss . | 63 UD6(H) 63 4) | wy 

v 
COMPONENT NUMBER EXAMPLE | 64 UDS(H) 70 a} J 


Component Number 


———_ 
A23,A2 R1234 


Schematic UBS(L) WH 

Assembly | gt =~ Grcuit West ess We, 22 sce, apg ee % ee Soul Oe a AE, RG fee te ee eee aor es | Ze ie 
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Chassis-mounted components have no Assembly Number Static Sensitive Devices 
prefir—see end of Replaceable Hectrical Parts List See Maintenance Section 
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SECTION 13 


REPLACEABLE 
MECHANICAL PARTS 


PARTS ORDERING INFORMATION 


Replacement parts are availabie from or through your local 
Tektronix, Inc. Field Office or representative. 


Changes to Tektronix instruments are sometimes made to 
accommodate improved components as they become available, 
and to give you the benefit of the latest circuit improvements 
developed in our engineering department. tt is therefore 
important, when ordering parts, to include the following 
information in your order: Part number, instrument type or 
number, serial number, and modification number if applicable. 


If a part you have ordered has been replaced with a new or 
improved part, your local Tektronix, Inc. Field Office or 
representative will contact you concerning any change in pari 
number. 


Change information, if any, is located at the rear of this 
manual. 


SPECIAL NOTES AND SYMBOLS 
OOX Part removed after this serial number 


FIGURE AND INDEX NUMBERS 


Items in this section are referenced by figure and index 
numbers to the illustrations. 


INDENTATION SYSTEM 


This mechanical parts list is indented to indicate item 
relationships. Following is an example of the indentation system 
used in the description column. 


723465 Name & Description 


Assembly and/or Component 
Attaching parts for Assembly and/or Component 


* 


Detaii Part of Assembiy and/or Component 
Attaching parts for Detail Part 


* 


Parts of Detail Part 
Attaching parts for Parts of Detail Part 


Attaching Parts always appear in the same indentation as 
the item it mounts, while the detail parts are indented to the right. 
Indented items are part of, and included with, the next higher 
indentation. The separation symbol - - - * - - - indicates the end of 
attaching parts. 


Attaching parts must be purchased separately, unless otherwise 
specified. 


ITEM NAME 


In the Parts List, an Item Name is separated from the 
description by a colon (:). Because of space limitations, an Item 
Name may sometimes appear as incomplete. For further Item 
Name identification, the U.S. Federal Cataloging Handbook H6-1 
can be utilized where possible. 


ABBREVIATIONS 


is INCH ELCTRN ELECTRON 

# NUMBER SIZE ELEC ELECTRICAL 

ACTR ACTUATOR ELCTLT ELECTROLYTIC 
ADPTR ADAPTER ELEM ELEMENT 

ALIGN ALIGNMENT EPL ELECTRICAL PARTS LIST 
AL ALUMINUM EOPT EQUIPMENT 

ASSEM ASSEMBLED EXT EXTERNAL 

ASSY ASSEMBLY FIL FILLISTER HEAD 
ATTEN ATTENUATOR FLEX FLEXIBLE 

AWG AMERICAN WIRE GAGE FLH FLAT HEAD 

BD BOARD FLTR FILTER 

BRKT BRACKET FR FRAME or FRONT 

BRS BRASS FSTNR FASTENER 

BRZ BRONZE FT FOOT 

BSHG BUSHING FXD FIXED 

cA CABINET GSKT GASKET 

CAP CAPACITOR HDL HANDLE 

CER CERAMIC HEX HEXAGON 

CHAS CHASSIS HEX HD HEXAGONAL HEAD 
CKT CIRCUIT HEX SOC HEXAGONAL SOCKET 
COMP COMPOSITION HLCPS HELICAL COMPRESSION 
CONN CONNECTOR HLEXT HELICAL EXTENSION 
cov COVER HV HIGH VOLTAGE 

CPLG COUPLING Ic INTEGRATED CiRCUIT 
CRT CATHODE RAY TUBE iD INSIDE DIAMETER 
DEG DEGREE IDENT IDENTIFICATION 

DWR DRAWER IMPLR IMPELLER 


IN {NCH SE SINGLE END 
INCAND INCANDESCENT SECT SECTION 
INSUL INSULATOR SEMICOND SEMICONDUCTOR 
INTL INTERNAL SHLD SHIELD 
LPHLDR LAMPHOLDER SHLDR SHOULDERED 
MACH MACHINE SKT SOCKET 

MECH MECHANICAL SL SLIDE 

MTG MOUNTING SLFLKG SELF-LOCKING 
NIP NIPPLE SLVG SLEEVING 

NON WIRE NOT WIRE WOUND SPR SPRING 

OBD ORDER BY DESCRIPTION SQ SQUARE 

(o}8) OUTSIDE DIAMETER SST STAINLESS STEEL 
OVH OVAL HEAD STL STEEL 

PH BRZ PHOSPHOR BRONZE SW SWITCH 

PL PLAIN or PLATE T TUBE 

PLSTC PLASTIC TERM TERMINAL 

PN PART NUMBER THD THREAD 

PNH PAN HEAD THK THICK 

PWR POWER TNSN TENSION 

RCPT RECEPTACLE TPG TAPPING 

RES RESISTOR TRH TRUSS HEAD 
RGD RIGID Vv VOLTAGE 

RLF RELIEF VAR VARIABLE 
RITNA RETAINER W/ WITH 

SCH SOCKET HEAD WSHR WASHER 
SCOPE OSCILLOSCOPE XFMR TRANSFORMER 
SCR SCREW XSTR TRANSISTOR 
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Replaceable Mechanical Parts—68000 E.P. Service 


CROSS INDEX—MFR,. CODE NUMBER TO MANUFACTURER 


Mfr. Code Manufacturer Address City, State, Zip 
OOOBK STAUFFER SUPPLY 105 SE TAYLOR PORTLAND, OR 97214 
000EO ZEPHER ELECTRONIC SALES CORP. 647 INDUSTRY DRIVE SEATTLE, WA 98188 
00779 AMP, INC. P O BOX 3608 HARRISBURG, PA 17105 
06776 ROBINSON NUGENT INC. 800 E. 8TH ST., BOX 470 NEW ALBANY, IN 47150 
09922 BURNDY CORPORATION RICHARDS AVENUE NORWALK, CT 06852 
12327 FREEWAY CORPORATION 9301 ALLEN DRIVE CLEVELAND, OH 44125 
22526 BERG ELECTRONICS, INC. YOUK EXPRESSWAY NEW CUMBERLAND, PA 17070 
31514 STANFORD APPLIED ENGINEERING, INC. 

ADVANCED PACKAGING DIV. 3080 AIRWAY DRIVE COSTA MESA, CA 92626 
49671 RCA CORPORATION 30 ROCKEFELLER PLAZA NEW YORK, NY 10020 
74921 ITEN FIBRE CO., 4001 BENEFIT AVE., P 0 BOX 9 ASHTABULA, OH 44004 
75915 LITTELFUSE, INC. 800 E. NORTHWEST HWY DES PLAINES, IL 60016 
78189 ILLINOIS TOOL WORKS, INC. 

SHAKEPROOF DIVISION ST. CHARLES ROAD ELGIN, IL 60120 
80009 TEKTRONIX, INC. P O BOX 500 BEAVERTON, OR 97077 
83294 ARROW FASTENER CO., INC. 271 MAYHILL ST. SADDLE BROOK, NJ 07662 
83385 CENTRAL SCREW CO. 2530 CRESCENT DR. BROADVIEW, IL 60153 
85471 BOYD, A. B., CO. 2527 GRANT AVENUE SAN LEANDRO, CA 94579 
86928 SEASTROM MFG. COMPANY, INC. 701 SONORA AVENUE GLENDALE, CA 91201 
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Fig. & 
Index 
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-21 


Tektronix 
Part No. 


334-4291-00 
378-0602-01 
380-0687-01 
129-0935-00 
210-1345-00 


175-2876-00 


352-0164-00 


eee eee 


211-0601-00 
210-0823-00 


131-0993~00 
131-0608-00 


211-0008-00 
210-0586-00 
210-1178-00 


342-0322-00 


211~-0008-00 
210-0586-00 
210-1178-00 


342-0322-00 


119-0830-03 


211-0019-00 
210-0004-00 
211-0018-00 
129-0517-00 
210-0801-00 


252-0571-00 
348-0171-00 
386-4 740-01 


211-0504-00 
210-0005-00 


361-1149-00 
337-2953-00 


210-0586-00 


361-0762-00 


131-0993-00 
131-0608-00 
131-2221-00 
175-3881-00 
343-1007-00 


211-0687-00 


175-4575-00 


Serial/Model No. 


Qty 12345 


eno eRe are 


PE 


no 


b- | 


Replaceable Mechanical Parts—68000 E.P. Service 


Name & Description 


8540/8550 OPTION 3U-3300P26 


MARKER, IDENT: 68000 PROTOTYPE CONTROL 
LENS , LIGHT: AMBER 
HSG HALF, PROBE: TOP, DRIVER/ RECEIVER, PLASTIC 
SPACER, POST:2.01 L,W/6-32INT THD ONE END 
WASHER, FLAT:0.162 ID X 0.048 THK,STL 
CA ASSY,SP,ELEC:6,26 AWG,6.0 L 
. CONN BODY,PL,EL:6 WIRE BLACK 
CKT BOARD ASSY:POWER SUPPLY(SEE A50 REPL) 
(ATTACHING PARTS) 
SCR,ASSEM WSHR:6-32 X 0.312,DOUBLE SEMS 
WASHER, FLAT:0.14 ID X 0.031 THK,RED FBR 
ma) eee ee! PE Nae ee Cet 
CKT BOARD ASSY INCLUDES: 
. BUS,CONDUCTOR:2 WIRE BLACK 
. TERMINAL, PIN: 0.365 L X 0.025 PH BRZ GOLD 
. MICROCIRCUIT,DI:(SEE A50U3040 REPL.) 
(ATTACHING PARTS) 
. SCREW,MACHINE:4-40 X 0.250,PNH,STL,CD PL 
. NUT,PL,ASSEM WA:4-40 X 0.25,STL CD PL 
. WASHER, SHLDR:U/W TO-220 TRANSISTOR 
eee eee 
. INSULATOR , FILM: TRANSISTOR 
. TRANSISTOR: (SEE A50Q3011 & Q4021 REPL) 
(ATTACHING PARTS) 
. SCREW,MACHINE:4-40 X 0.250,PNH,STL,CD PL 
. NUT,PL,ASSEM WA:4-40 X 0.25,STL CD PL 
WASHER, SHLDR:U/W TO-220 TRANSISTOR 
ee, 
. INSULATOR, FILM: TRANSISTOR 
. TEST POINT: (SEE A5OTP1010 & TP1060 REPL) 
FAN, TUBEAXIAL: 12VDC ,2.4W 
(ATTACHING PARTS) 
SCREW ,MACHINE:4-40 X 1.0 INCH,PNH STL 
WASHER, LOCK: #4 INTL,O.O15THK,STL CD PL 
SCREW ,MACHINE:4-40 X 0.875 PNH,STL 
POST, ELEC-MECH:0.25 L X 0.25 HEX,AL 
WASHER, FLAT:0.14 ID X 0.025 THK,BRS NI PL 
ee, ee ae 
NEOPRENE EXTR:CHAN,0.234 X 0.156 
GROMMET , PLASTIC : U-SHAPED 
PLATE, FAN MTG:W/ BRACKET , ALUMINUM 
(ATTACHING PARTS) 
SCREW ,MACHINE: 6-32 K 0.25 INCH,PNH STL 
WASHER, LOCK: #6 EXT,0.02 THK,STL 
wa-—~— ~ Kew = 
SPACER, HOUSING: 
SHIELD,ELEC:CKT BOARD 
(ATTACHING PARTS) 
NUT,PL,ASSEM WA:4-40 X 0.25,STL CD PL 
|--~ - *¥§ =~ = = 
SPACER, SLEEVE:0.128 ID X 0.15" L,BRASS 
CKT BOARD ASSY:CONTROL(SEE A4&O REPL) 
. BUS,CONDUCTOR: 2 WIRE BLACK 
. TERMINAL, PIN:0.365 L X 0.025 PH BRZ GOLD 
. CONN, RCPT,ELEC:CKT BD,50 CONT,MALE 
CA ASSY,SP,ELEC:50,28 AWG,3.75 L 
CLAMP ,CABLE:4.9 L, ALUMINUM 
(ATTACHING PARTS) 
SCREW ,MACHINE: 6-32 X 0.75,FLH,STL,CD PL 
oan a Kae we om 
CA ASSY,SP,ELEC:64 PIN,19.5 L 
(REFER TO MAINTENANCE SECTION) 
. CA ASSY,SP,ELEC:48 PIN,19.5 L 
. (REFER TO MAINTENANCE SECTION) 


334-4291-00 
378-0602-01 
380-0687-01 
129-0935-00 


5702-64-48-C2 


175-2876-00 
352-0164-00 


OBD 
OBD 


530153-2 
47357 


OBD 
OBD 
DF137A 


342-0322-00 
OBD 

OBD 

DF137A 
342-0322-00 
119-0830-03 
OBD 

OBD 

OBD 
129-0517-00 
OBD 
DIE#1353 
348-0171-00 
386-4740-01 


OBD 
1106-00 


361-1149-00 
337-2953-00 


OBD 
361-0762-00 
530153-2 
47357 
2-86479-9 
2CA~-08215 
343-1007-00 
OBD 
175~-4575-00 


175-4576-00 


13-3 


Replaceable Mechanical Parts—68000 E.P. Service 


Fig. & 
Index 
No. 


1-48 


-49 
-50 


13-4 


Tektronix 
Part No. 


334-3281-00 
334-3280-00 
386-4689-00 


343-1026-00 
211-0687-00 


175-4066-00 
334-4329-00 
334-4330-00 
334-4331-00 
334-4332-00 
334-4333-00 
334-4334-00 
105-0792-00 
214-1337-00 
131-0608-00 
344-6326-66 
129-0936-00 
131-0993-00 
131-0608-00 
129-0320-00 
129-0209-00 


211-0602-00 
131-2719-00 


105-0792-00 
214-1337-00 
136-0716-00 
131-0993-00 
131-0608-00 
129-0918-00 
210-1345-00 
348-0596-00 
380-0688-00 


211-0529-00 


105-0792-00 
214~1337-00 
131-0608-00 
131-0608-00 
131-0993-00 


Serial/Model No. 
Eff Dscont 


1 
1 
1 
1 


ray 


NMR Ae OCA © DD AD Fe Oe ee OR tS 


me A 


NS 
RKP EFNANNeE ND ! NI 


> 


NNR eH 


BO10100 BO10191 226 
B010192 229 
XB010192 1 


Qty 12345 


Name & Description 


. MARKER, IDENT:MARKED DRIVER/RECELVER 
. MARKER, IDENT:MARKED DRIVER/ RECEIVER 
. PLATE,PIN PROT:64 PIN,NYLON 
. (REFER TO MAINTENANCE SECTION) 
. BODY HALF, PROBE:64 PIN, BOTTOM, NYLON 
. (REFER TO MAINTENANCE SECTION) 
(ATTACHING PARTS) 
. SCREW,MACHINE: 2-56 X 0.375,FLH,100 DEG 
ee a ee ee 
. MICROCIRCUIT,DI:(SEE A60U10 REPL) 
. (REFER TO MAINTENANCE SECTION) 
CLAMP, CABLE:5.33 L,ALUMINUM 
(ATTACHING PARTS) 
SCREW ,MACHINE: 6-32 X 0.75,FLH,STL,CD PL 
ae as ca IE ie ad Ho 
CA ASSY,SP,ELEC:108,33AWG,72.0 L,RIBBON 
MARKER, IDENT: J100 
MARKER, IDENT: J110 
MARKER, IDENT: J200 
MARKER, IDENT: J210 
MARKER, IDENT:MRK J300 
MARKER, IDENT:MRK J310 
CKT BOARD ASSY:CABLE TERMINATION(SEE A20 REPL) 
. EJECTOR,CKT BD: PLASTIC 
. PIN,SPRING:0.10 OD X 0.25 INCH L,STL 
. TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 


OPN TOAT TY A 
. CLIP, ELECTRICAL: FUSE, BRASS 


SPACER, POST:1.0 L,W/6- 32 EXT THD EA END 

CKT BOARD ASSY: BUFFER (SEE A30 REPL) 

. BUS,CONDUCTOR:2 WIRE BLACK 

. TERMINAL, PIN:0.365 L X 0.025 PH BRZ GOLD 

. POST,ELEC-MECH:0.187 OD X 0.15 INCH LONG 

. SPACER, POST:0.375 L,W/32 THD THRU 

(ATTACHING PARTS) 
. SCR,ASSEM WSHR:6-32 X 0.438 INCH,PNH BRS 
CONN, RCPT, ELEC :EDGECARD,RTANG,2 X 50 
CKT BOARD ASSY:MOBILE(SEE A35 REPL) 
(ATTACHING PARTS) 

WSHR:4-40 X 06.312 INC, PNG 
-- ~- *®* = —- = 

CKT BOARD ASSY INCLUDES: 

. EJECTOR,CKT BD: PLASTIC 

. PIN,SPRING:0.10 OD X 0.25 INCH L,STL 

. SKT,PL-IN ELEK:MICROCKT,64 CONT 

. BUS,CONDUCTOR:2 WIRE BLACK 

. TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 

SPACER, POST:0.812 L,W/6-32 THD INT ONE END 

WASHER, FLAT:0.162 ID X 0.048 THK,STL 

PAD, CAB.FOOT:0.69 X 0.255 X 0.06,PU 

HSG HALF, PROBE: BOTTOM, DRVR/RECEIVER,PLSTC IC 

(ATTACHING PARTS) 
SCREW ,MACHINE: 6-32 X 1.25 INCHES,PNH STL 


ee ee 


SOK, ASSEM 


8540/8550 OPTION 2P-8300E26 


CKT BOARD ASSY: EMULATOR I(SEE Al0 REPL) 

. EJECTOR,CKT BD: PLASTIC 

- . PIN,SPRING:0.10 OD X 0.25 INCH L,STL 

. TERMINAL, PIN:0.365 L X 0.025 PH BRZ GOLD 
. TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 
- BUS,CONDUCTOR:2 WIRE BLACK 


Mfr 
Code 


80009 
80009 
80009 


80009 


83385 


80009 
80009 
22526 
22526 
00779 


Mfr Part Number 


334-3281-00 
334-3280-00 
386-4689-00 


204-0913-00 


OBD 


343-1026-00 
OBD 


175-4066-00 
334-4329-00 
334-4330-00 
334-4331-00 
334-4332-00 
334-4333-00 
334-4334-00 


105-0792-00 
214-1337-00 
47357 
102071 


129-0936-00 


530153-2 
47357 
129-0120-00 
129-0209-00 


211-0602-00 


MPH7000-100R33 


Ann 
Voy 


105-0792-00 
214-1337-00 


ICN649-S5-G30 


530153-2 
47357 
129-0918~-00 


5702-64-48-C2 


348-0596-00 
380-0688~00 


OBD 


105-0792-00 
214-1337-00 
47357 

47357 
530153-2 


Tektronix 
Part No. 


129-0209-00 
211-0602-00 


129-0320-00 
211-0116-00 
131-2719-00 
136-0751-00 


253-0176-00 


Se ee 


105-0792-00 
214-1337-00 
131-0993-00 
131-0608-C0 


Serial/Model No. 


i) 


i) 


Wk NOD Re BOD Fr ND bO 


en 
fo 


Replaceable Mechanical Parts—68000 E.P. Service 


eo aS Name & Description 


. SPACER, POST:0.375 L,W/32 THD THRU 


(ATTACHING PARTS) 


- SCR,ASSEM WSHR:6-32 X 0.438 INCH,PNH BRS 


-- -~ *& = = - 


- POST,ELEC~MECH:0.187 OD X 0.15 INCH LONG 
. SCR,ASSEM WSHR:4-40 X 0.312 INCH,PNH BRS 
- CONN ,RCPT ,ELEC: EDGECARD,RTANG,2 X 50 

- SKT,PL-IN ELEK:MICROCKT,24 PIN 


TAPE ,PRESS SENS: VINYL FOAM,0.5 X 0.062 


CRT BOARD ASSY: EMULATOR I1(SEE A15 REPL) 
- EJECTOR,CKT BD: PLASTIC 


. PIN,SPRING:0.10 OD X 0.25 INCH L,STL 


- BUS,CONDUCTOR:2 WIRE BLACK 
- TERMINAL, PIN:0.365 L X 6.025 PH BRZ GOLD 


Mfr 
Code 


80009 
80009 


80009 
83385 
31514 
09922 
85471 


80009 
80009 
00779 
22526 


Mir Part Number 
129-0209-00 
211-0602-00 


129-0120-00 
OBD 
MPH7000-100R33 
DILB24P 108 

OBD 


105-0792-00 
214-1337~00 
530153-2 
47357 


13-5 


\ — _ — . neon - 
WH, : . “A ay aN 
WA \ \- Ke 
Ss S — —_— 


A can memes an ES 
; aR 


Tektronix 
Part No. 


Serial/Model No. 


Qty 12345 


Name & Description 


Mfr 
Code 


175-3882-00 


175-3883-00 


070-3770-00 


Le cee ee DO ee 2 De > 


1 


STANDARD ACCESSORIES 


CA ASSY,SP,ELEC:50,28 AWG,8.0L 
(8540/8550 OPTION 2P/8300E26 ONLY) 
CA ASSY,SP,ELEC:50,28 AWG,9.0L 
(8540/8550 OPTION 2P/8300E26 ONLY) 
CA ASSY,SP,ELEC:50,28 AWG,10.0 L RIBBON 
(8550 OPTION 2P/8300E26 ONLY) 

CA ASSY,SP,ELEC:50,28 AWG,3.75 L 
(8540 OPTION 2P ONLY) 

SOFTWARE PKG:DBL SIDED FLOPPY DISC 
(8550 OPTION 3U/8300P26/P26 OPT O1 ONLY) 
CARD, INFO:DISC HANDLING 

(8550 OPTION 3U/8300P26 ONLY) 
MANUAL, TECH: INSTALLATION 

(8540/8550 OPTION 3U/8300P26 ONLY) 
MANUAL, TECH: USERS 

(8550 OPT 3U ONLY) 

MANUAL, TECH: USERS 

(8540 OPTION 3U/8300P26 ONLY) 
CLAMP, CABLE:2.95 L 

(8540/8550 OPTION 3U~8300P26 ONLY) 
MICROCIRCUIT,DI1:8192 X 8 EPROM, PRGM 
(8540 OPT 3U-8300 P26 OPT 01) 
MICROCIRCUIT,DI:8192 X 8 EPROM,PRGM 
(8540 OPT 3U-8300 P26 OPT 01) 
MICROCIRCUIT,DI:8192 X 8 EPROM, PRGM 
(8540 OPT 3U-8300 P26 OPT 01) 
MICROCIRCUIT,DI:8192 X 8 EPROM,PRGM 
(8540 OPT 3U-8300 P26 OPT 01) 
MICROCIRCUIT,DI:8192 X 8 EPROM, PRGM 
(8540 OPT 3U-8300 P26 OPT 01) 


OPTIONAL ACCESSORIES 


MANUAL, , TECH: SERVICE 


OO0EO 


000EO 


80009 


QOOEO 


80009 


80009 


80009 


80009 


80009 


80009 


80009 


80009 


80009 


80009 


80009 


80009 


Mfr Part Number 


2CA-08218 


OBD 


175-6671-00 


2CA~08215 


062-5956-00 


070-2552-00 


070-3771-00 


070~3969-00 


070~-3970-00 


343-1011-00 


160-1353-00 


160~-1364-00 


160-1399-00 


160-1400-00 


160~1606-00 


070-377U0-00 


68000 E.P. SERVICE 


Tektronix MANUAL CHANGE INFORMATION 


COMMITTED TO EXCELLENCE Date: 9-14-82 ss Change Reference:C1/982 
Product: 68000 E. P. and Probe Service === Ss Manual Part No.: _070-3770-00 


DESCRIPTION Product Group 61 } 
3 
| 
A 
{ 
{ 
‘ 
0) | RCH)/ | Port : 

Address | 71615141312t1%1i10dU4 wL) | Accessed t 

a a ee ee ee ee | 
i AD !LIHILIHILILI HILL! 4H | EMU Status Port E 
Po oto uF hUcE UE Ut EMU Control Port : 
: --------- J --- |---| --~|~-- |---| ---|---|---|------- | ane 
; 8E I|LIHIHIH{LILI LIA #  { AUX Status Port 
i | | | j | | | | | LL | AUX Control Port 
a-------- |---| ---|~--|---|---|---]|--- |---| ------- | ---------------~-- 
8F }LIHT HI HI LILILIL I H | Command Port 
| | | | | | | ty. ode “4 

| 
F 
3 


i 
| 
| 
# 


TEXT CHANGES 


Page 4-18 Replace Table 4-15 with the following: 


Table 4-15 
Emulator Processor Port Addresses 


AAD AIIT AAT 


Tektronix MANUAL CHANGE INFORMATION 


COMMITTED TO EXCELLENCE Date: _11-1-82 Change Reference: C2/1182 


| Product: _68000 E. P. and Probe Service ———SC Manual Part No.; 970-3770-00 


DESCRIPTION Product Group 61 


TEXT AND SCHEMATIC CORRECTIONS 


Page 3-3 In Fig. 3-3, the pin configuration of P8 is shown 
incorrectly. Change Fig. 3-3 to the following: 


, Ss | |: : Ge 2 
é Pang . = j 
le ci = ° 4 
23 io Ee : a = 
Schematic 1 Isolation Buffers 


Change U6050, U6070A, U6070B, U6090, U6110, and U6130 from 
T4HLS240s to 74S240s. 


Schematic 4 System Interface Control 


In the upper right corner, change signal name BB LDS(H) 
(shown going to sheet 8) to signal name BA LDS(H). 


Product: OO ce et Ne Eke eee Date; !1-1-82 Change Reference: C2/1182 


DESCRIPTION 


Schematic 4 System Interface Control (cont) 


In the upper right corner, signal line IAO(H) is not 

connected to P13-53 therefore, remove the IAO(H) connection 

In the UMAP Valid Generator circuitry, change U5100C from 
USIOOC 


74.5092 
8 


to the following: 


In the lower left corner, change U5100D from 


2 USIGOD 


ma) 74.589 
"Wy 


to the following: 


68000 E. P. and Probe Service 11-1-82 


Prodtict 2. ee ee ee ee, De tee C2/1182 


Change Reference: 


a ; 7 DESCRIPTION 


Schematic 5 MODEO Clock/RUN Control 


Change the lower right corner from 


= 

USOSOC yenair™ “ as 
ls 74aLSGe2 ° gi heaww rns af 
__ 3) > ——--++- ev © 
U2 OD 
=] —— FETCH CL) \ 02 _ 
a 
to the following: 
§ 
ay URQ40A 
+52v 4d 3 A oe 
090C .,,, a 
Ores bate? 
=D = 
U2Z0600 

Be ee FETCHCL) 4 S02 i 


a é 


Schematic 7 D/R Restore PROMS 


In the lower right corner, change signal line name RESET(L) 
to RESET RUN(L). 


Schematic 13 EMU Status & Control Ports 


Change the connection between U5150 and U5160C from 


USISO 


74L316) 


to the following: 


a DI PTR AR aN a eR SS a ES QO Se QUE -SeRT EE REST NR ae ee See Hae yi AE MSAD 5 220 HR I a SR | SE iS Fh eS: ale ee eS i Se; TE ERA 2 ONES 


68000 E. P. and Probe Service Hove: 11-1-82 C271182 


Product: Change Reference: 


DESCRIPTION 


Schematic 14 UMAP/Write Protect RAM 


In the lower right corner, change U1110A from 


3 UINMOA 


74382 


to the following: 


Schematic Clock Select 


Near the center of the schematic, add source line 


& ‘ BC MODE D(H) 


to U6030A-13, U6030B-11, U4030A-5, U9040C-8, and R9011. 


Schematic 18 Probe A/D Buffers 


In the lower left, change signal 
BA ID TO(L)/FROM(L) to BA IDT 


Schematic 21 Interrupt Decode 


In the left center portion of the schematic, U7O40A pin 2 
is shown connected to AS(L) from sheet 17. Change this to 
read BB AS(L) from sheet 22. 


Sehematic 22 HALT/BR Tri-State 


At the center of the schematic change 


U4020A 


7J4ALSI26 


USO2Z0A 


74327 


USO20C 


74LS27 


to the following: 
U4020A 


TAaLSI26 


74LS27 


"U5020A 


74527 


USOZ20C } | L3Ds 


746LS27 


Page 4 of 4 


